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MARCH 1950 


REPORT FROM THE PRESIDENT 
OF THE ACADEMY* 


Benjamin P. Watson 


SeseseseseSeUy js traditional and fitting that your President at the end 
of his first year of office submit a resumé of the work 


shall touch only upon the highlights, leaving the details 

4 to be recorded in the annual report, which will be pub- 
lished and distributed later. 

For me the past year has been one of sustained interest and enlight- 

enment. After forty years spent in active practice, in administration 

and in teaching I was inclined to think that there was little more that | 


K I undertaken and the results achieved during that ume. I 


could learn. In this | was mistaken for, through attendance at the meet- 
ings of our various committees and in participating in the other activities 
of the Academy, I have come to realize that my education has only just 
begun. I now understand why, since 1859, the President has been elected 
for a two years’ term. To use the old nautical analogy his first year is 
spent in learning the ropes; so that in his second he may be able to take 
some part in the sailing and navigation of the ship. That is my ambition 
for the coming year. 

How The New York Academy of Medicine has evolved, what it 
has stood for, the role that it has played in the advancement and dis- 


. Read January 5, 1950 at the Annual Meeting of The New York Academy of Medicine. 
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semination of knowledge, its services to the profession and to the pub- 
lic are all set forth in precise and interesting detail in the volume pub- 
lished last year by the Columbia University Press, under the title “The 
New York Academy of Medicine, Its First Hundred Years.” The 
author, as you know, is Dr. Philip Van Ingen. We the present Fellows 
and those of succeeding generations will ever be under a deep debt of 
gratitude to him for the meticulous care with which he has compiled 
and presented the record—a labor of love which has resulted in a valu- 


able historical document. 

From it we learn that in the year 1847, when the Academy came 
into being, “Dr. Isaac Wood—officially founded the Library by pre- 
senting a copy of ‘Paines Commentaries’ in three volumes.” From this 
very small beginning the library has grown till it now has taken its 
place as one of the two great research libraries for the medical profes- 
sion in this country, the other being the Army Medical Library in 
Washington. In the past year it has been visited by over 45,000 readers 
not all of them doctors of medicine, for as Miss Doe stated in a report 
to the Library Committee, they included practically “a cross section 
of the population; doctors of philosophy, of law and of divinity; hos- 
pital staffs of all grades, professional, nursing, technicians and building; 
medical school faculties and students; representatives of allied profes- 
sions of dentistry, pharmacy, psychology, podiatry, cosmetology; pub- 
licity writers for the selling and advertising of medical products; bibli- 
ographical researchers in medicine and allied fields; abstractors, free 
lancers and paid writers; in the general field, writers for newspapers, 
magazines, theatre, movies, radio and television; and lastly the large 


section of the laity who come to read up on their own ailments. All 
of these and many others rely constantly upon the resources of the 


Academy Library.” 
To cater to this demand and to cope with cataloging and bibliogra- 
phic research and all the other activities necessary for a library of 


262,000 volumes requires a large well-trained staff. It now numbers 
forty-six and should be added to. The physical space required for 
housing the books has more than reached its limits so that we are con- 


fronted with a major construction problem which must be faced in the 
near future. Expenditures for the Library total more than 36 per cent 
of the whole Academy budget and increase year by year. We are in 
urgent need of further endowment and gifts. If the services which the 
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Library renders to the professions, to industry and to the public were 
more fully known we might look forward to increased support. Our 
individual Fellows can do much in this regard through their daily 
contacts. 

We gratefully acknowledge gifts from friends of the Rare Book 
Room which have enhanced the value of the Historical Collection. We 
are indebted to the New York Public Library for sending us 20,000 
volumes. After careful screening we were able to send 12,000 of these 
to the Southwestern Medical School. We also donated 30,000 volumes 
to the University of Chile Medical School whose library had been de- 
stroyed by fire. The Council in the past year enlarged the Committee 
on Library from nine to eighteen members with the idea that they 
would subdivide into small subcommittees each specially interested in 
one phase of library activity. The Committee is now functioning in 
that way. 

It was with the utmost regret that early in the year, the Council 
acceded to the request of Dr. Archibald Malloch that he be relieved of 
his duties as Librarian, a post he had held since 1925. When he took 
office twenty-five years ago the Library contained 135,000 volumes; it 
now, as I have mentioned, contains 262,000; its staff then numbered 10, 
it is now 46. In addition to his work of organizing and taking care of 
this rapid expansion, Dr. Malloch found time to engage in historical 
research, to stimulate interest in the Rare Book Room and to prepare 


and give addresses to interested groups here and abroad; some of them 


were subsequently published. In recognition of his scholarship and of 
his outstanding services the Academy has conferred upon him the title 
of Librarian Emeritus. We wish him well in his retirement. 

After a thorough canvass of the library field the Council appointed 
Miss Janet Doe as Dr. Malloch’s successor. A member of the staff for 
many years, Miss Doe brings to her work a thorough knowledge of 
every detail of the Academy Library, which is a most valuable asset. 
That in addition she is a scholar thoroughly versed in medical literature 
and in library techniques is evidenced by the fact that she is a past Presi- 
dent of the American Medical Library Association. We feel sure that 
Miss Doe working with the Library Committee will not only maintain 
but will continue to enhance the high standing of the Library, our 
greatest asset. 

The important role which The New York Academy of Medicine 
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continues to play in the field of medical education is evidenced by the 
fact that in the past year over five hundred meetings were organized 
and held in this building. Excluding the Sectional Meetings and taking 
only three of the regular series, Stated Meetings, Friday Afternoon 
Lectures and Graduate Fortnight there was an attendance of 11,485. 
This speaks well for the quality of the programmes presented. 

I should like to single out for special mention the Graduate Fort- 
night which dealt with “Advances in Diagnostic Methods.” The pro- 
gramme consisted of twenty evening lectures, four morning panel discus- 
sions, and twenty afternoon hospital clinics. The Scientific Exhibit was 
of outstanding merit, including as it did every method of demonstration, 
including television. It is a continuing regret that exigencies of space 
necessitated the dismantling of such a display at the end of two weeks. 

While it is the Committee on Medical Education which is respon- 
sible for most of the educational programmes, two other standing com- 
mittees, Medical Information and Public Health Relations, also take a 
part. The former sponsors the Laity Lectures which continue to attract 
large attendances here and a still larger radio audience. 

The success of the broadcasting of these Laity Lectures over the 
Station WNYC which undertakes and underwrites it as a_ public 
service has encouraged the Committee on Medical Information to in- 
vestigate the possibilities of having tape recordings made of the more 
important of the scientific papers presented here, so that later they 
might be broadcast over FM and thus be made available to any doctor 
or group of doctors who have FM sets and care to listen in. A good 
deal of detail has yet to be worked out regarding the actual broadcast- 
ing, but already some tape recordings are being made. There may be 
more to report on this subject in the coming year. 

The Committee on “Medical Information also sponsors an annual 
Eastern States Health Education Conference. Last year the subject 
under discussion was “The Social and Biological Challenge of the 
\ging Population” in which a very notable group of men and women 
took part. Gerontology is a subject of ever-increasing and widening 
interest and it is hoped that in the near future the papers and discussions 
presented at this meeting will be published in book form. It will make 
a most interesting volume. 

The Committee on Public Health Relations in codperation with the 
New York Association of Oxygen and Ambulance Services sponsored 
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a symposium and exhibit on Inhalational Therapy. This was a follow-up 
on the pioneer efforts of the Committee in 1930 to standardize oxygen 
therapy and equipment. These standards were revised in 1936 and 
again in 1943. In December 1949 five evening sessions and one afternoon 
session were devoted to the discussion of the application of various forms 
of inhalational therapy in an ever-widening group of conditions. The 
symposum was an outstanding success attracting large audiences and 
should do much to promote the wise use of this therapeutic measure. 

For the first time in the history of The New York Academy of 
Medicine it took part in an open meeting and discussion with members 
of the profession of Law. The occasion was a symposium or, as the 
lawyers seem to prefer to call it, a colloquium on “Law, Medicine and 
the Unstable Family.” The sponsoring law group working with our 
Committee on Medical Information was The New York County 
Lawyers Association. The proceedings of this conference have been 
published and so made available to the public. 

There are many aspects of human relations where Law and Medicine 
approach each other or overlap. With this beginning made we are en- 
couraged to look forward to further meetings for the discussion of 
matters bearing upon human welfare. One such problem, the care of 
chronic alcoholics, was explored jointly by the Committee on Public 
Health Relations of the Academy and the Committee on Medical 
Jurisprudence of the Association of the Bar of New York City. A com- 
prehensive plan was worked out and incorporated in a bill which was 
introduced in both houses of legislature. Although the bill failed of 
passage it has aroused a great deal of interest and there are hopes that 
after further discussions with the State Health Department, the Strate 
Department of Mental Hygiene, the State Department of Social Wel- 
fare and the Committee on Alcoholism of the Medical Society of the 
State of New York, a bill will be presented and enacted which will 
make provision for the treatment and rehabilitation of the victims of 
this disease. 

The Committee on Public Health Relations spent considerable time 
and conferred with the State officials concerned with mental health 
and with the Governor on the subject of providing care for psychiatric 
patients in general hospitals, as an alternative to the enlarging of our 
already enormous institutions for the insane. This point of view is now 
receiving sympathetic consideration in official quarters. 
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There was published in the September issue of the Academy Bulletin 
a Report by the Committee on Public Health Relations on Hospitaliza- 
tion of Veterans. The Report consists of a careful review of the growth 


and development of Veterans Hospitals from the time of World War I 


and of the policies which have been established and followed by the 
Veterans Administration up to the present. It is frankly critical of 


many of these policies and makes far reaching recommendations for 


their modi‘ication; among others that there is no need for the contem- 


plated further expansion of hospital beds provided that patients with 


non-service-connected disabilities be admitted in just sufficient numbers 


| as to provide an adequate training program for the professional per- 


sonnel; that the means test should be more strictly applied; that there 


should be better integration with existing civilian and other govern- 


mental hospitals. In these and in other recommendations the Report is 


in complete accord with the findings of the Committee on Federal 


Medical Services (The Voorhees Committee) of the Hoover Commis- 


sion. The problem of the medical care of veterans is a matter of vital 


importance, not alone to the medical profession but to every citizen 


and taxpayer. It requires our constant vigilance and scrutiny. 
A study on Infant Mortality is being conducted by the Committee 


on Public Health Relations. Last year a complete survey of provisions 


for maternal and infant care in all the hospitals in New York City was 


made. The work of tabulation and interpretation has now begun and 


will be the subject of a report in the near future. Meanwhile the Com- 


mittee has formulated plans for making a detailed analysis of all infant 


deaths during the coming year along much the same lines as were fol- 


lowed in the maternal mortality study made by the Academy and 


published 1933. 


1 can mention only by title some of the other studies made and 


activities engaged in by the Committee on Public Health Relations: 


\nimal experimentation in relation to the procuring and care of ani- 


mals; provision of clinics for patients with Mediterranean and sickle 


cell anemias; training of practical nurses—all worked on in conjunction 


with the organizations directly involved. 
The Medical Information Bureau has answered close to ten thou- 


sand inquiries of various kinds during the year; has reviewed sixty-eight 


manuscripts and arranged for the publication of three new volumes and 


the revision and republication of three others. It has prepared or has 
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acted as the clearing house for 49 press releases and is largely respon- 
sible for the receptivity of the press to our statements. 

The Bureau of Medical Education in addition to arranging the 
various scientific and sectional meetings has been responsible for the 
publication of the monthly BuLLetin and for the editing and publication 
of a volume entitled “Trends in Medical Education,” being the pro- 
ceedings of an Institute on Medical Education held in 1947 in connec- 
tion with the centenary observances. Other notable publications are 
two embodying the work presented at the Section on Microbiology, 
“Diagnosis of Viral and Rickettsial Infections” edited by Dr. Frank L. 
Horsfall and “Evaluation of Chemo-therapeutic Agents” edited by Dr. 
Colin MacLeod. A third volume just published by the Commonwealth 
Fund entitled “Ecology of Health” embodies the ideas presented at the 
Institute on Public Health held as part of the Centennial Celebration. 
We are indebted to the Commonwealth Fund and to the Columbia Uni- 
versity Press for their coéperation in the publication of these volumes. 

The Committee on Medicine and the Changing Order continues to 
keep a watchful eye on the various proposals for voluntary and com- 
pulsory health insurance. It has had the benefit of hearing directly from 
Fellows and from visitors from abroad their observations on how the 
compulsory plan is working in Britain. The report of Dr. Willard C. 
Rappleye was particularly enlightening. So far the Committee has seen 
no reason to depart in principle from the conclusions stated in the 
volume, “Medicine in the Changing Order,” published in 1947. These 
principles were again set forth by Dr. George Baehr at a Senate Com- 
mittee Hearing to which the Academy was invited. 

It will be gathered from this short recital that it is in the Standing 
Committees that most of the constructive work of the Academy is 
done. On behalf of the whole Fellowship I take this opportunity to 
thank the chairmen and members of these committees for the time they 
have given and for the knowledge and wisdom they have brought to 
bear upon the problems presented. Upon the Executive Secretaries of 
these committees falls the burden of effectuating policies and carrying 
out the details whilst at the same time directing the day to day work 
of their bureaus. In Drs. FE. H. L. Corwin, Mahlon Ashford, and Lago 
Galdston, we have three men of outstanding ability, each with years of 
experience behind him and each an acknowledged authority in his field. 
The New York Academy of Medicine is much beholden to them. 
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This is not the time or place to present a detailed financial statement 
—that is in the course of preparation—and will be found in the annual 
report, but I should like to tell you that in the past year we appeared 
to have lived within our income. In approximate figures that income 
amounted to $420,000 and expenditure to $416,000, Income is derived 
from interest in invested funds, from Foundations, individual gifts and 
the annual subscriptions from Fellows. If we had to depend entirely 
upon the last item the levy for each Fellow of the Academy would be 
in excess of two hundred dollars a year. Present dues cover just a little 
more than half of the expenses of the Library alone. 

Endowment funds amount to more than five million dollars. They 
should be increased to give a greater income yield for taking care of 
mounting running expenses and necessary expansion. In order to 
achieve the present balanced budget all sorts of economies and restric- 
tion of activities, especially in the Library, have been necessary. Another 
million dollars is urgently required to enable the Academy to give to 
the profession and to the public all the services it is capable of rendering. 

The Board of Trustees under the chairmanship of Dr. Orrin S. 
Wightman with Dr. Shepard Krech as treasurer and chairman of its Fi- 
nance Committee devotes much time and thought to the husbanding 
of our resources. On your behalf I pay tribute to their sound financial 
judgment and to the able administration of the Comptroller, Mr. Arthur 
A. Eberle. 

With the Council rests the determination of the over-all policies 
and activities of the Academy; these are carried into effect by the Di- 
rector Dr. Howard Reid Craig. In the few years during which he has 
held office Dr. Craig has acquired a unique knowledge and understand- 
ing of all our affairs. An able executive, he has the gift of getting the 
best out of and inspiring loyalty in those with whom he works. He has 
been largely instrumental in converting our annual deficit into a surplus 
in the last two years. A man of wide culture, he makes easy contact with 
people in all walks of life and interests them in our organization. He has 
made the presidential path an easy and enjoyable one for me to tread. 
I thank him. 

We enter upon the New Year with many of the programmes already 
planned, some of them in detail. These give promise that The New York 
Academy of Medicine will continue to play its part in the furtherance 
of Medical knowledge and its dissemination to the profession and to 


the community. 
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THE LIPID DISTURBANCE IN BILIARY 
OBSTRUCTION AND ITS RELATIONSHIP 
TO THE GENESIS OF ARTERIOSCLEROSIS* 


Epwarp H. Aurens, Jr. 


The Rockefeller Institute for Medical Research, New York 


ie demonstration of cholesterol in atheromatous plaques 


i and the production of a type of arteriosclerosis in rabbits 

T i by cholesterol feeding in 1913 by Anitschkow' focussed 
1 the attention of subsequent investigators on this lipid as 
rt J a possible etiologic agent. This hypothesis was strength- 
ened by the common occurrence of premature atheromatosis in patients : 


suffering a variety of diseases marked by hypercholesterolemia. Although 


concentration of investigative effort upon a single lipid component has ' 


added greatly to our knowledge in this field, it has been demonstrated 


recently* that the various lipid fractions have an important physical 


effect upon each other, and in particular that serum phospholipids exert 


strong surface-active forces upon the hydrophobic lipids, especially 


cholesterol. This concept is supported by experimental studies on arter- 
3.4.5 


iosclerosis now in progress in a number of laboratories which give 


the impression that the genesis of arteriosclerosis is in some manner 


linked, not to elevation of serum cholesterol concentration per se, but 


to abnormal ratios of cholesterol to phospholipid. Certain studies on 


patients with chronic biliary obstruction seem pertinent to this issue. 


It is the purpose of this paper to review some of the results gained by 


measuring the three major lipid fractions (phospholipids, cholesterols 


and neutral fats) in chronic biliary obstruction, and to discuss the 


possible application of these data to the genesis of arteriosclerosis. 


A. striking deposition of vellowish fatty tumors in the skin has 


attracted attention to a clinical entity which Thannhauser® has called 


xanthomatous biliary cirrhosis. The entire medical literature since 1851, 


when the first patient was described by Addison and Gull’ contains 


only about 100 case reports, and in only some fifty cases are autopsy 


or surgical findings available. In half of these latter cases an extrahepatic 


* Given December 20, 1949 before the Section on Medicine of The New York Academy of Medicine 
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obstructing lesion was demonstrated, and the biliary cirrhosis of these 
cases was truly secondary. In the other half, almost all of whom were 
adult women, no extrahepatic lesion could be found. Their large bile 
ducts were normal, and microscopic study of liver tissue has corrobo- 
rated the impression that the disease is primarily of intrahepatic origin. 
MacMahon’s* recent careful examination of liver sections in six cases 
has led him to state that the fundamental pathologic lesion is pericho- 
langiolitic and that bile ducts distal to the cholangioles are not involved. 
In this group of cases the etiology remains unknown and the disease 
may be called primary biliary cirrhosis. 

The studies to be summarized in this report were carried out on 
seventeen female patients with primary biliary cirrhosis and three female 
and one male patient with biliary cirrhosis secondary to obstruction of 
the extrahepatic bile ducts. The similarity of clinical and laboratory 
data in these two groups of patients may make differentiation exceed- 
ingly difficult. Careful surgical exploration is strongly indicated, espe- 
cially in a male patient, in the hope of demonstrating a remediable 
obstructing lesion. 

The clinical picture of primary biliary cirrhosis, which will be 
presented in detail elsewhere" includes the following features: grad- 
ual onset without known nutritional, toxic or infectious hepatitis back- 
ground; pruritus and prolonged painless jaundice without history, 
signs, symptoms, or operative findings of extrahepatic obstruction or 
infection; excellent physical condition and strength on a complete diet; 
appearance of skin xanthomata after months or years of jaundice and 
itching; pronounced liver enlargement but variable splenomegaly; no 
ascites, edema, or other evidence of portal hypertension except as late 
signs; melanosis and thick dry skin; rarely spiders and liver palms. 

Fypical laboratory data include: signs of biliary obstruction (ele- 
vated bilirubin, alkaline phosphatase activity and lipids in a clear fasting 
serum; decreased fecal urobilinogen and increased urine bile and uro- 
bilinogen; severe steatorrhea); only moderate impairment of hepatic 
protein synthesis (minor depression of serum albumin, normal pro- 
thrombin, normal or elevated fibrinogen, normal or slightly decreased 
serum esterase activity); elevated serum gamma globulin, cephalin floc- 
culation o to 4+; moderate normochromic-normocytic anemia. Biliary 
obstruction has been partial in all cases except late in the disease, when 


complete intrahepatic obstruction may occur. 
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Prolonged and frequent observation of the present patients has 
demonstrated that those who developed severe generalized xanthomatosis 
of the skin had their disease for months or years prior to the development 
of skin lesions. Thus, seven of the present seventeen cases of primary 
biliary cirrhosis developed generalized xanthomatosis after periods vary- 
ing from four months to eight years. This period may be called the pre- 
xanthomatous phase of the disease. The remaining ten patients have 
never passed from the pre-xanthomatous into the xanthomatous stage, 
although disease of two to eleven years’ duration is represented. Study 
of the serum lipid levels in these two groups of patients'® appears to 
offer an explanation for the difference between them. A critical level 
of total serum lipids has been found above which severe generalized 
skin xanthomatosis is to be expected, and below which generalized skin 
lesions do not appear. In three patients generalized skin xanthomatosis 
was correctly predicted on the basis of finding serum lipid levels above 
this “threshold.” Moreover, in four patients who were severely xantho- 
matous, fall of serum lipids below this critical level was attended by 
dramatic resolution of xanthomata. 

Although the mechanism by which serum lipid levels are controlled 
in primary biliary cirrhosis is not as yet clear, it is apparent that they 
can be correlated roughly with the degree of biliary obstruction. Thus, 
those patients with the least jaundice had the least impressive changes 
in serum lipid levels and were the least likely to develop skin xantho- 
matosis. Patients with prolonged high levels of serum bilirubin had the 
most elevated concentrations of serum lipids, and, if this degree of ob- 
struction persisted without change for several months, skin xanthomatosis 
appeared. It becomes apparent that primary biliary cirrhosis with the 
most severe biliary obstruction may become “xanthomatous,” while in 
the majority of cases, in which biliary obstruction is more mild, general- 
ized skin xanthomatosis does not develop. Thus, the rare cases with the 
full-blown syndrome differ only in degree from the larger number of 
milder cases of primary biliary cirrhosis. 

The serum lipid picture in primary and in secondary biliary cirrhosis 
is unique'’ and strikingly different from the normal pattern. Fig. 1 
shows bar diagrams of the mean lipid pattern found in twenty normal 
young men and women, presented on the basis of actual weight in milli- 
grams per roo ml. of serum on the left, and on the right on the basis 
of the number of millimols of each component per liter of serum. The 
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Fig. | Mean serum lipid pattern of 20 normal males and females, aged 21-38 
years, Percentages are given in terms of total lipid concentration, Cholesterol esters 
(total cholesterol free cholesterol) 1.67 (see ref. 11). 


expression of serum lipids on a weight basis is Customary, however, a 
molar expression of lipid concentration has certain merits which will 


become apparent in the discussion below. The neutral fat fraction 1s 


defined as that lipid which remains after subtraction of cholesterol, 


cholesterol esters, and phospholipids from the total lipid concentration. 


For present purposes, it has been assumed that this residue is entirely 


triglyceride, and its millimolar concentration has been calculated on this 


basis. (The shortcomings of this assumption are discussed elsewhere"). 


Phe range of normal in each lipid fraction ts smaller than has previously 


been noted, which probably represents improvement in. techniques of 


extraction and measurement.'' 
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Fig. 2-—Serum lipid patterns of 8 patients with primary biliary cirrhosis, as 
contrasted to the mean normal pattern. (Reprinted with permission of the Journal 
of Clinical Investigation). 


In striking contrast to the normal pattern, serum lipids in biliary 
obstruction show marked and distinctive changes. Fig. 2 shows the 
characteristic pattern found at various elevated levels of total lipid in 8 
different patients. The predominance of phospholipids is pronounced, 
while the rise in free cholesterol is only slightly less striking. The 
uniqueness of this type of serum lipid pattern is evident from inspection 
of Fig. 3, in which hyperlipemic patterns in a variety of conditions are 
schematically presented. In all conditions other than biliary obstruction, 
cholesterol esters or neutral fat fractions predominate. 

In addition to the uniqueness of the composition of the lipid pattern 
in biliary obstruction (whether intrahepatic or extrahepatic in origin), 
the fasting serum in this condition is always completely transparent and 
clear, while in all other hyperlipemic conditions shown in Fig. 3. the 
serum is milky. This feature is emphasized in Fig. 4, where pairs of 
milky (lipemic) nephrotic and clear biliary cirrhotic sera are patterned. 
The striking difference between the two types of sera is seen to lie in 
the ratio of phospholipids to total lipids. In lipemic sera the proportion 
of phospholipids has been found uniformly below 29 per cent (on a 
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Fig. 3— Typical serum lipid patterns in a variety of conditions associated with 
elevated serum lipids. Hypothyroid pattern calculated from data of Gildea, Man, 
and Peters.” Rabbit sera furnished by Dr. A. Kellner, Cornell U. Medical College. 
(Reprinted with permission of Journal of Experimental Medicine). 
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Fig. + Patterns of pairs of clear (biliary cirrhosis) and milky (nephrosis) 
sera at increasing levels of total serum lipid concentration, showing preponderance 
of phospholipids in clear sera. (Reprinted with permission of Journal of Experi- 
mental Medicine) 
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Fig. 5-Serum lipid patterns in biliary cirrhosis, showing concentrations of the 
three major lipid fractions at increasing levels of total lipid concentration, Closed 
symbols patients who had or had had severe generalized skin xanthomatosis. 
Open symbols patients with xanthelasma alone or without skin’ xanthomata. 
(Reprinted with permission of Journal of Clinical Investigation). 


weight basis) while in clear sera the proportion of phospholipids has 


been 30 per cent or higher. These data suggest that serum phospholipids, 


which are surface-active compounds with strong polar groups, may act 
to “solubilize” the hydrophobic cholesterols and neutral fats. Experi- 
mental studies confirming this hypothesis have been presented else- 
where.” Chief among these is the linear relationship between serum 
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Fig. 6—Molar ratio of cholesterol to phospholipid at increasing levels of total 
serum lipid concentration in 20 normal subjects, 16 nephrotic patients, and 21 
patients with biliary cirrhosis. Degree of arteriosclerosis (14+ to 44) in 6 autopsied 
patients with biliary cirrhosis correlated with average total serum lipid concentra- 
tion of each patient. 


turbidity and total lipid levels which is found only when serum lecithin 
is destroyed. It was concluded from this investigation that the high con- 
centration of serum phospholipids in biliary obstruction is mainly respon- 
sible for the clarity of serum in this condition. In lipemic sera enzymatic 
destruction of the surface-active properties of phospholipids also pro- 
duces a marked increase in milkiness, showing that even when present 
in reduced concentration phospholipids are effective in maintaining a 
significant proportion of the lipid droplets at a size which is sub-visible. 

In primary biliary cirrhosis, lipids are deposited in the skin according 
to the degree of elevation of the serum lipids.'® Fig. 5 illustrates 150 
lipid patterns determined during the course of disease in the present 
series of patients. The separate lipid fractions of each serum are plotted 
on the ordinate scale against the total lipid concentration of that serum 
on the abscissa. It is seen that all patients in the pre-xanthomatous phase 
of the disease had total lipid levels below 1800 mg. per cent, while at 
lipid levels higher than 1800 mg. per cent severe generalized xanthoma- 
tosis occurred uniformly, At total lipid concentrations of about 1300- 
1800 mg. per cent, seven of seven patients showed xanthelasmic streaks 
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in the eyelids but no generalized xanthomatosis. In three patients with 
total lipids below 1300 mg. per cent neither xanthelasma nor generalized 
xanthomatosis was seen. Four patients in whom serum lipids fell spon- 
taneously from above 1800 mg. per cent to lower levels had dramatic 
resolution of their xanthomata. Their patterns account for the closed 
symbols found in the 700-1800 mg. per cent range in Fig. 6; it is noted 
that these patterns do not differ from those of the pre-xanthomatous 
group. 

The correlation between skin xanthomatosis and serum lipid levels 
raises the question whether arterial xanthomatosis occurred in a parallel 
manner. The period of disease represented by the present series of pa- 
tients ranged from two to eleven years. During that period none of the 
patients had histories of coronary occlusion or insufficiency, and re- 
peated electrocardiographic studies failed to show evidence of coronary 
insufficiency in any of the patients. X-ray studies of the heart, aorta and 
limbs showed calcification of the arch of the aorta in only two patients 
(aged 59 and 68 years); retinal vessels were abnormal only in these 
two patients. No arteriosclerotic heart disease was detected in any of 
the patients. 

Evidence bearing upon the question consists of post-mortem studies 
made on six patients with primary biliary cirrhosis of two to seven years’ 
duration and one patient with congenital bile duct atresia and secondary 
biliary cirrhosis of 3! years’ duration. None presented ante-mortem 
evidence of arteriosclerosis or coronary disease. An inverse relation- 
ship was found between arterial atheromatosis and skin xanthomatosis. 
Thus, four patients with severe generalized skin xanthomatosis had min- 
imal evidence of atheromatosis, although the duration of their disease 
ranged from two to four years and the duration of their skin xanthoma- 
tosis ranged from six months to two years. Three of these four patients 
were forty-three to fifty-one years of age, the other 3!» years. By con- 
trast, a 50-year old patient with pre-xanthomatous primary biliary cir- 
rhosis for seven years had significantly more atheromatosis than might 
be expected at her age (++), and two patients aged thirty-five years 
who died after three and four years, respectively, in the pre-xanthoma- 
tous phase of their disease had extensive atheromatosis. An explanation 
for this seemingly contradictory situation is based on an analysis of the 
molar relationship of cholesterol to phospholipid in biliary obstruction. 
Fig. 6 illustrates molar ratios of cholesterol to phospholipid (CP) 
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at increasing levels of total lipid concentration in 20 normals, sixteen 
nephrotics, and in twenty-one patients with biliary cirrhosis. A high 
C/P ratio was found uniformly in nephrosis, in which premature athero- 
matosis is extremely common. In biliary obstruction only those patients 
with the least elevation of total lipids had a high C /P ratio, and only in 
the presence of a high CP ratio was severe atheromatosis found. The 
absence of impressive atheromatosis in patients with the greatest total 
lipid elevations and severe skin xanthomatosis is correlated with C P 
ratios in the normal range. 

These data suggest that the deposition of lipid compounds in arterial 
intima is not determined by absolute levels of total lipid concentration, 
nor by the absolute level of any single lipid fraction. The occurrence 
of 3+ and 4+ arteriosclerosis in the two young patients with serum 
cholesterol levels of 300-400 mg. per cent, and the finding of only mini- 
mal arteriosclerosis in the older patients with cholesterol levels of 500- 
1000 mg. per cent can be related in the first case to serum cholesterol 
concentrations elevated out of proportion to concentrations of surface- 
active phospholipids. In the latter case high cholesterol concentrations 
were more than matched by extreme elevations of phospholipids. 

It is of further interest that the ratio of cholesterol to phospholipid 
seems more important with regard to arteriosclerosis than the ratio of 
hydrophobic to hydrophilic lipids (cholesterol plus neutral fat to phos- 
pholipids). In idiopathic familial hyperlipemia, with its enormous con- 
centration of neutral fats and relatively normal CP ratio (see Fig. 3), 
arteriosclerosis has not been reported;'* similarly in Von Gierke’s glyco- 
gen storage disease. Kellner, Correll and Ladd* have shown that in 
rabbits fed cholesterol and injected intravenously with non-ionic deter- 
gents the development of arteriosclerosis was inhibited despite large 
increases in neutral fat levels and grossly lipemic serum. In these rabbits, 
however, the CP ratio was low, in contrast to the high CP ratios of 
rabbits made severely arteriosclerotic by cholesterol feeding (Fig. 3). 
These observations fail to substantiate the hypothesis'’ that lipemia per 
se leads to arteriosclerosis. They support the theory that the deposition 
of cholesterol in arterial intima is in some manner affected by the con- 
centration of phospholipids. 

In attempting to define those factors within the arterial intimal cell 
which may swamp the surface-action of phospholipids, one might com- 


pare further the behavior of skin and aorta in response to serum lipid 
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changes. The elegant cytochemical techniques of Palade and Claude" 
recommend themselves to such an investigation of intracellular lipids. 
Furthermore, the activities of enzymes which affect the complex lipids 
might be contrasted in skin and aorta. For example, a phosphoryl- 
choline-esterase, such as that of Cl. welchii toxin, has been found in 
various tissues'” although its behavior has not been studied in experi- 
mental arteriosclerosis. Stull another approach is suggested by Mache- 
boeuf’s studies'® on the displacement of lipids from their protein linkage 
by substances of related chemical structure. The existence of small 
amounts of atypical cholesterol-like compounds in the serum of dis- 
eased patients is suggested by the chemical studies of Koehler and Hill"* 
and in experimentally arteriosclerotic dogs by the work of Kendall, 
Meyer and Davidson.'"* Is it possible that some unusual lipids, such as 
Kendall’s 7-keto-cholesterol'* or Ruzicka’s'™ oxidative cholesterol com- 
pounds, may be formed under certain abnormal conditions, and that 
such compounds may displace the usual cholesterol from its position 
in the lipoprotein framework, rendering it inaccessible to normal meta- 
bolic mechanisms? The ultimate answer to this question rests partly in 
a systematic definition of the strength of the various types of lipid- 
protein bonds. Such studies, pursued for years by Macheboeuf’s school'® 
and investigated in liver disease by Reubi,*” have recently been ap- 
plied with profit to the study of arteriosclerosis by Forbes and co- 
workers.*! A more complete description of lipid-protein linkages, how- 
ever, must also take into account the apparent binding capacity of 
phospholipids for the other lipids demonstrated in the present study. 
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IN DIAGNOSIS OF 
TRACT DISEASES* 


ADVANCES 
DIGESTIVE 


Ross GoLpEN 


Professor of Radiology, Columbia University, College of Physicians and Surgeons 


peseseseseserHIN a year after Roentgen’s discovery of his x-ray, 
Walter Cannon' made fluoroscopic observations on the 
gastrointestinal tract of cats, after giving the animals 
food mixed with bismuth subnitrate. This was the first 
f use of radio-opaque material to make a structure “visible” 
which is otherwise “invisible” to the x-ray. In the last two and a half 
decades the use of radio-opaque materials has received wide application. 
Shortly after Cannon’s experiments with cats had begun, Dr. Francis 


Williams in Boston,? and Roux and Balthazard in France* used the 
same method for making human stomachs visible. In his book, Dr. 
Williams said his purpose was to study the size, shape and position of 
the stomach. From these small beginnings has developed the modern 
x-ray examination of the gastrointestinal tract that has raised the ac- 


curacy of diagnosis of diseases of this structure to a high point. 
In accordance with the topic of the Graduate Fortnight, “Advances 
in Diagnostic Methods,” my assigninent is to review briefly the improve- 


ments in x-ray methods and in the results of examination of the digestive 
tract over an unspecified period of time, presumably the past two 
decades. Certainly improvements have taken place, but most of them 
gradual and subtle, and are difficult to set forth. This is a task of major 
proportions which would actually require a monograph to complete. 

Advances in diagnosis of digestive tract diseases can be discussed 


according to this outline: 


I. IMPROVEMENT IN TecHNICAL Factors 
A. Equipment 
1. Higher voltage machines 
2. Potter-Bucky diaphragms 
3. Spot-film devices or filming fluoroscopes 
4. Automatic phototiming device (Morgan) 


* From the Department of Radiology of the College of Physicians and Surgeons and the Radiological 
Service of the Presbyterian Hospital, New York 
Given October 19, 1949 before The Graduate Fortnight of The New York Academy of Medicine 
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B. Opaque materials 
C. Procedure and routine of examination of the patient 


Il. [IMPROVEMENTS 
A. In knowledge of normal anatomy and physiology, 
as demonstrable by x-ray methods 
B. In knowledge of the deviation from normal produced 
by pathologic processes 


: A corollary to this is recognition of the limitations of this method 


and of sources of error. 

Higher voltage x-ray machines (100-120 KV), a tube to take high 
voltage current, and improved Potter-Bucky diaphragms go together. 
This recently developed equipment permits shorter exposures at longer 
target-film distances with less absorption of x-rays by, and consequently 
less danger to, the patient. The exposures can be controlled more 


accurately. 

Fluoroscopic equipment with which films could be exposed at any 
chosen moment in the erect position, with or without pressure applied 
to a barium-filled viscus, was developed in Europe approximately 30 
years ago. Its value was demonstrated notably by Akerlund in Sweden, 
Berg in Germany, and Beclére in France. 

Early in 1934 in this country the first spot film device or filming 
fiuoroscope became available on a tilting fluoroscopic table, so that spot 
films with or without pressure could be made in both erect and hor- 
izontal positions. It is my personal opinion that 8 x to inch films are 
ideal for this purpose. More recent improvements are the adaptation 
of the rotating anode with its very fine focal spot and a longer target- 
table-top distance which gives sharper shadows and reduces the danger 
to the patient’s skin. This device must be a permanent part of the table 
so that it is instantly available at all times. The Morgan automatic photo- 
timing apparatus is now available for use with the spot film device, but 
has not yet been developed to the point where it can be used for general 
radiography. Proper use of the spot film device is necessary to get the 
best results from x-ray examination of the digestive tract. 

The most important advance in opaque materials is the use of an 


iodine-containing chemical, marketed in this country under the trade 


name of Priodax, for cholecystography, in place of tetraiodophenolph- 
thalein. The addition of a small amount of tannic acid to the barium 


suspension used for colon examination makes the barium stick to the 
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mucous membrane and hence shows the inner surface of the large 
intestine, usually from one end to the other. 

The next important technical step in advance will undoubtedly be 
a method of electronic amplification of the light of the fluoroscopic 
screen. This is in process of development now but probably will not 
be ready for general use for at least five years. This will make it 
possible to reduce the amount of x-ray passing through the patient and, 
because of the greatly increased brightness of the fluoroscopic image, 
will make possible routine motion pictures of portions of the digestive 
tract. I believe this will prove to be of great importance in the detection 
of small carcinomas of the stomach. 

Transmission of images on x-ray films over wires has already been 
demonstrated by Dr. Gershon-Cohey of Philadelphia. Television trans- 
mission of the images on radiographs was demonstrated at this meeting 


last week. Some day either or both types of transmission will undoubt- 


edly be a practical method of getting consultations on x-ray films. 


PROCEDURE 


The importance of having a basic routine procedure in the examina- 
tion of the different portions of the digestive tract was never more 


worthy of emphasis than it is today. The routine must depend in part 


upon the equipment available to the examiner and will be briefly dis- 


cussed later in considering the subdivisions of the digestive tract. To 


this routine, additions may be made when indicated but short cuts or 


subtractions from it are to be deplored. 


IMPROVEMENTS IN KNOWLEDGE OF NorMAL ANATOMY 
AND OF PATHOLOGIC PROCESSES 


A discussion of the highly important advances in the understanding 
of anatomic and physiologic information obtainable from this type of 


examination must obviously be extremely limited. It can best be done 


by a brief review of the various divisions of the digestive tract. Other 


workers might wish to emphasize conditions other than those | will 


mention. 


EsopHacus 


The esophagus should be examined with the patient horizontal as 


well as erect, making films at selected instants with the spot film device. 


In the horizontal position, the barium bolus must be propelled to the 
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stomach by active peristalsis, showing flexibility of the walls or lack 
of it. After a swallow of fluid barium, a thick barium paste should be 
used, which will stick to the walls and thus permit study of the mucosal 
folds and other contours. 


‘The more common diseases of the esophagus, evidence of which 1s 
demonstrable by x-ray examination are: 1) carcinoma, 2) benign stric- 
ture, 3) diverticula, 4) varices, 5) esophagitis, 6) intramural masses, 
7) pressure effects from structures or masses external to the esophagus, 
and 8) foreign bodies. 

Probably the two most important advances in recent years are 
improvements in the detection of esophageal varices and ia the differ- 
entiation of intramural masses from the effect of pressure from without. 
When varices are suspected, the mucosa of the esophagus should be 
coated with a thick sticky barium paste and films taken with increased 
(Valsalva) and decreased (Mueller) intrathoracic pressure. Under one 
or the other of these conditions, usually the former, the intramural 
veins become more distended and the irregularities in the margins of 
the shadow of the esophagus become increased. Schatzki' showed that 
masses arising in the esophageal wall but outside the mucosa produce 
a sharp shelf-like defect while that produced by external pressure is 


smoothly rounded. 


STOMACH 


Detection of disease in any structure must be based upon knowledge 
of its normal anatomy and physiology. In 1913 Forssell in Sweden® 
showed that the mucous membrane of the stomach as well as of other 
portions of the digestive tract moves independently of the tunica mus- 
cularis by the action of the muscularis mucosae. Time does not suffice 


to discuss the significance of this “autoplasty of the mucosa” as Forssell 
called it. However, it plays a part in the expulsion of stomach contents. 
Phe contraction of the antrum, by which gastric contents are expelled, 
is called the antral systole, and is produced by an orderly contraction 
and relaxation of muscle, and relaxation is just as important as con- 
traction. The antral systole is composed of three separate elements: 1) 
contraction of the circular muscle, 2) contraction of the longitudinal 
muscle, and 3) retraction of the mucosa back from the pylorus. Con- 
traction of the circular muscle is easily seen as the “peristaltic wave.” 
The other two elements are demonstrable only under special conditions; 
evidence of their existence has been presented elsewhere (Golden). 
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Disturbance in one or more of these three movements is often associ- 
ated with some forms of gastritis and may be responsible for herniation 
of prepyloric mucosa through the pylorus and for the spasm and short- 
ening of the antrum often associated with hypertrophy of the pyloric 
and prepyloric muscle. 

Studies of the stomach after the recently-popularized vagotomy 
operation have emphasized the importance of the nervous mechanism 
in the stomach wall in the coérdination and control of these movements. 
Unfortunately, our knowledge of this mechanism still remains meager. 

A basic routine for the examination of the stomach is of profound 
importance. In general, it consists of fluoroscopic observation and films 
with the patient erect, supine, prone, oblique and lateral. Some films 
should be made with a relatively small amount of barium to show the 
mucosal folds, and others after the ingestion of a larger amount which 
distends the walls, obscures the folds, but stimulates peristalsis and 
shows flexibility of the walls, or lack of it, and causes crater shadows 
to stand our better. 

The more common diseases of the stomach are: 1) carcinoma, 2) 
benign ulcer, 3) gastritis, 4) hypertrophy of the pyloric muscle, 5) 
lymphosarcoma, 6) leiomyosarcoma, 7) polyposis, 8) benign intra- 
mural tumors, g) hiatus hernia. 

The clinical importance of small hiatus herniae, even small ones, is 
now well recognized. They may be responsible for bleeding or for pain 
simulating that of cardiac origin. 

Among the more difficult problems are the detection of abnormal- 
ities consistent with carcinoma and the differentiation of carcinoma 
from benign ulcer, from abnormalities caused by inflammations such 
as gastritis, and from the enlargement of the pyloric muscle and antral 
spasm which are believed to be the result of gastritis. An important step 
in advance is the realization that carcinoma may develop around the 
margins of a crater which has the x-ray appearance and the histologic 
base of a benign ulcer, and that carcinoma develops in abnormal mucous 
membrane. 

Carcinoma can be detected by x-ray methods only when it produces 
demonstrable aberrations in the shape or movements of the stomach. 
Unfortunately, in uncommon instances the growth can become far 
advanced before it can be recognized. Better understanding of the 
manner in which cancer grows in the wall and better correlation of this 
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with the x-ray shadows of the stomach are of vital importance. 

To this end, the most helpful classification of carcinoma of the 
stomach is that of Stout (Golden and Stout," 1948). He has based his 
classification on the two fundamental qualities of malignant neoplasms: 
1) the tumor-forming or mass-producing quality, and 2) the infiltrat- 


ing quality. 


I. Fungating: growing toward the lumen, 25 per cent of 200 cases. 
A. Ulcerating. 
B. Non-ulcerating. 
Il. Spreading: growing along the wall. 
A. Superficial: spreading in the mucosa and submucosa; 14 
per cent of 200 cases. 
1. Ulcerating—about 80 per cent of this group. 
2. Non-ulcerating—about 20 per cent of this group. 
B. Linitis Plastica Type: spreading in the submucosa, muscle 
coat and subserosa; 2.5 per cent of 200 cases. 
III. Penetrating: growing through the wall to the serosa; 26 per 
cent of 200 cases. Invariably ulcerates. 
IV. Unclassifiable—advanced growths: 32.5 per cent of 200 cases. 


The spreading and the penetrating carcinomas involve the wall 
differently. In advanced stages, the cells of the superficial spreading 
carcinoma infiltrate to the serosa between the muscle fibers without 
destroying them. The penetrating cancer extends to the serosa by de- 
stroying and replacing the muscle. The linitis plastica type can infiltrate 
the wall extensively, through the submucosa, the subserosa and between 
the muscle cells, without destroying the mucosa or interfering with the 
peristaltic movements of the stomach until the very late stages. For this 
reason the linitis plastica type of carcinoma is practically impossible to 
detect either by x-ray or by gastroscopy, until the growth is far 
advanced. 

Space does not suffice for further discussion of the detection and 
differential diagnosis of carcinoma of the stomach. 

So-called mass surveys of the stomach are being done in various 
places in the hope of detecting cancer before it causes symptoms. St. 
John, Swenson and Harvey, using the fluoroscopic method at the Pres- 
byterian Hospital, showed several years ago that this could be done. 
An effective survey is now being carried on by Morgan and his asso- 
ciates at Johns Hopkins. They are using 70 mm. photofluorographic 


: 
ae 
< 
. ‘a 


Diagnosis of Digestive Tract Diseases 169 


films taken routinely with the patient in three different positions with 
very little barium to show the mucosal pattern and again with the stom- 
ach distended with barium. Whether these surveys will be of practical 
value remains to be proved. 


DvopenuM 


The important conditions involving the duodenum demonstrable 
by x-ray methods are: 1) ulcer, 2) duodenitis, 3) malignant tumors such 
as carcinoma and lymphosarcoma, 4) benign tumors, usually polypoid, 
5) developmental anomalies which may result in tortion and obstruction, 
especially important in new-born infants, 6) diverticula. 

In 1913, Lewis Gregory Cole of New York’ established the impor- 
tance of deformity of the duodenal bulb as evidence of ulcer. During 
the early 1920’s Akerlund in Sweden* and Berg in Germany” showed 
that by proper pressure film technique, crater shadows could be dem- 
onstrated in otherwise normal-appearing bulbs as well as in deformed 
bulbs and that under treatment these crater shadows disappeared. 

Ulceration beyond the duodenal bulb in the upper part of the sec- 
ond portion of the duodenum is being detected with increasing fre- 
quency. Patients with these post-bulbar ulcers are likely to be stocky 
individuals, different from the so-called typical ulcer type. The first 
symptom of the post-bulbar ulcer may be a severe painless hemorrhage. 
If pain is present it is likely to radiate to the back, presumably because 
of irritation of the head of the pancreas. The asymmetrical spastic de- 
formity caused by the ulcer is frequently misinterpreted as suggestive 
of a neoplasm. Skillful work with the spot film pressure cone may be 
necessary to show the lesion because it may be obscured by the over- 
lapping barium shadow of the antrum or the duodenum itself. Because 
of the distance from the pylorus, the ulcer may be missed by the surgeon 
at operation, unless he explores beyond the duodenal bulb. 

Another advance in recent years is the detection of destruction 
of the mucous membrane of the second and third portions of the du- 
odenum. This may result from primary carcinoma or lymphosarcoma 
of the duodenum, or from invasion of the duodenal wall by carcinoma 
of the pancreas. 


SMALL INTESTINE 


Perhaps the greatest advance during the past ten or fifteen years 
is in the examination of the small intestine, the most sadly-neglected 
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portion of the digestive tract. In this advance at least two factors played 
a part. One was the recognition of the need for a special study of the 
small intestine and the second was the correlation of x-ray studies of 
intestinal movement and form with newer knowledge of nerve and 
neuromuscle physiology. 

The need for a special study of the small intestine is indicated by 
three symptoms in particular: 1) diarrhea, 2) intestinal bleeding, espe- 
cially when it is not associated with pain, and 3) pain located in the 
periumbilical region and the right lower quadrant. Disease of the stom- 
ach and duodenum, and of the large intestine, should be ruled out by 
appropriate examinations. 

The x-ray study of the small intestine requires a series of films at 
intervals as the barium passes through, and two or three fluoroscopic 
observations with spot films as indicated. To avoid any possible allergic 
effect, only pure barium sulphate suspended in normal saline made with 
distilled water is used. Schatzki'® prefers to pass a tube into the jejunum 
and, with the patient on the fluoroscopic table, to fill the small intestine 
with barium, enema fashion. Weintraub and Williams'' give two half- 
pints of ice cold normal saline 5 and 30 minutes after the ingestion of 
the barium-saline suspension in order to hurry the opaque material 
through the small intestine. The observer must be sure he has made 
visible the entire length of small intestine and must realize that the ex- 
amination is not necessarily complete when the barium reaches the 
cecum. It may be necessary to see certain loops two or more times to 
make sure that an abnormality is or is not present. 

The more common diseases and disorders of the small intestine, 
evidence of which may be demonstrated by the small intestine study 
may be listed as follows: 


Disorpers or \loror FUNCTION 


1. Psychosomatic 

2. Allergy 

3. Nutritional disorders 

4. Diseases of the mesentery 

Intestinal parasites 

6. Edema associated with hypoproteinemia 


7. Hleus 
Intussusception 
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Fig. 1. NORMAL ADULT SMALL INTESTINE 


The entire small intestine contains barium. The shadow is continuous 
and is even in width except where contractions are taking place. The 
jejunum is a little wider than the ileum. The mucosal folds are normal 
in height, width and spacing. The location of the various portions of 
the intestine is as usual except that more loops are often present in 


the right flank. 


Orcanic Diseases 
Primary carcinoma 
Carcinoid 
Lymphosarcoma 
Regional enteritis 
Tuberculosis 
Benign neoplasms 
Purpura (intramural hemorrhage) 
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Fig. 


Fig. 2. INTESTINE OF A NORMAL INFANT 


; \. The infant has dextrocardia and was given barium at two weeks 
of age to determine whether the stomach was in its usual position. The 
jejunal shadows show marked segmentation, variation in width of the 
lumen and absence of mucosal folds. In the adult this would be taken 
as evidence of marked disorder of the motor function of the intestine. 


B. At the age of four and a half months the intestine of the same 
infant shows mucosal folds with no evidence of the segmentation seen 
at 2 weeks. The caliber of the lumen is still uneven and the lower 
loops are relatively too wide as compared with the adult intestine. This 
intestine at four and a half months does not respond to the stimulus 
of its contents like that of the adult, although it has acquired the 
ability to produce normally high mucosal folds. In the peristaltic move- 
ments of the adult intestine, contraction and relaxation are controlled 
by reflexes codrdinated through the intramural nervous system. A 
hypothetical explanation for the motor phenomena of the normal in- 
fant’s intestine is physiologic immaturity of the intramural nervous 
system, just as other reflexes are immature in the infant. 


It is impossible to draw a sharp line between organic and functional 
disorders of the small intestine. Functional disorders may merge into 


organic disease. 


Space cannot be taken here to discuss the normal motor phenomena 
of the small intestine (Fig. 1). The observer should note the time re- 
quired for the opaque material to reach the cecum, the width of the 
loops, the continuity of the barium shadow, and the mucosal pattern. 
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The intestinal motor function of the normal young infant is very dif- 
ferent from that of the adult (Fig. 2). The age at which the infant's 
intestine begins to act like that of the adult varies considerably in dif- 
ferent individuals (Zwerling and Nelson"). 

Physiologic disorders of emotional origin may produce demonstrable 
abnormal motor phenomena, as is shown in Fig. 3. 

Among the advances in the diagnosis of disorders of the small intes- 
tine, the use of the Miller-Abbott tube stands out as very important. 
Not only in the deflation treatment of mechanical and paralytic ileus 
but in the identification of the site and cause of the obstruction has this 
tube proved to be useful. When the tube is arrested barium may be 
injected proximal to the obstruction which may show the character of 
the obstruction. The cause of the trouble may be a knuckle due to an 
adhesion or to a malignant tumor. In the absence of ileus, the Miller- 
Abbott balloon may be arrested by a knuckle-forming adhesion. 

Primary malignant tumors of the small intestine are not common 
but are of great importance to the unfortunate individuals who happen 
to have them. Even relatively recent surgical publications indicate that 
the possibilities inherent in x-ray studies of the small intestine for the 
demonstration of primary malignant tumors are not fully appreciated. 
Wangensteen™ stated in his book on bowel obstruction that x-ray ex- 
amination is not of much help in the diagnosis because obstruction oc- 
curs so late that the tumor is inoperable. This statement implies that 
primary malignant tumors can be detected only after obstruction occurs. 
However, the diagnosis can and should be made by x-ray long before 
the growth causes obstruction by demonstrating evidence of destruc- 
tion of the mucous membrane usually with localized narrowing of the 
lumen. In the jejunum where the commonest primary malignant tumor 
is carcinoma, the barium is usually distributed fairly evenly and the 
mucosal folds lie close together, making the detection of mucosal de- 
struction easy. A differential diagnosis of the different types of malig- 
nant tumors usually cannot be made with certainty. 

Benign tumors of the small intestine (polyps, myomas, fibromas, 
etc.) usually cause no symptoms until they bleed or cause intussuscep- 
tion. They appear as intraluminal filling defects in the barium shadow. 

Mackie (1933)'* and Snell and Camp (1934)"* pointed out that 
abnormalities of the mucosal pattern and slowing of the progress of 
barium through the small intestine were associated with primary nutri- 
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Fig. 3C 


Fig. 3. DISORDER OF MOTOR FUNCTION OF THE INTESTINE 
APPARENTLY OF PSYCHOSOMATIC ORIGIN 


A boy (Unit No, 877251) age 11 years came to the Babies Hospital 
because of recurring attacks of abdominal pain of five years duration, 
not associated with nausea or vomiting. These attacks began at the age 
of 6 years, following the death of his father. The film at 4% hr. (A) after 
the ingestion of a barium-saline suspension shows markedly abnormal seg- 
mentation and mucosal pattern. The film at 1 hr. (B) shows intussusception 
(arrow) of one loop of lower jejunum into another, After careful study, the 
pediatricians concluded that the symptoms must be of psychosomatic origin. 
About a month before this examination a very congenial stepfather joined 
the family circle and the attacks of abdominal pain diminished in frequency 
and then ceased to recur. The second examination (C) eight months after 
the first disclosed apparently normal motor function of the small intestine. 
The sequence of events suggests that the abdominal pain and the striking 
abnormality of motor function of the intestine could be of psychosomatic 
origin, brought about by this boy's grief for his father which was assuaged 


by a kindly stepfather. 
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tional disorders such as sprue in which steatorrhea occurs. Similar ab- 
normalities of the small intestine were found by various observers in 
association with other conditions such as ulcerative colitis, disease of 
the mesentery, hypoproteinemia, and a number of other conditions. 
It was noted in nutritional disorders that improvement in the motor 
function of the intestine occurred along with clinical improvement if 
the patient received proper treatment. This suggests that the abnormal 
appearance of the intestine was a functional disorder of movement and 
cannot be considered as specific for any particular disease. Propulsive 
movements of the small intestine are controlled by elaborate reflexes 
regulating relaxation and contraction of the muscle which are coérdi- 
nated through the intramural nervous system. Bayliss and Starling in 
1899"" showed on the dog’s intestine that cocainization of the wall abol- 
ished this reflex control. This led Golden (1941)'* to suggest the 
hypothesis that the intramural nervous system might be the common 
denominator in these various conditions. In 1943, Ingelfinger and Moss'® 
published some profoundly important studies of intestinal tonus and 
movement made with the Miller-Abbott tube balloon in two cases of 
sprue. By observing the effects of injections of prostigmine and of 
acetylcholine (mecholyl) they reached the conclusion that in sprue 
the intramural nervous apparatus is unable to elaborate active acetyl- 
choline. I had the opportunity to confirm their observations in a case 
of advanced sprue, using x-ray methods. 

In 1941, Lepore and Golden*® described a syndrome consisting of 
abdominal distress or even pain, a flat or flattened glucose tolerance 
curve, increased capillary fragility, and disordered motor function of 
the small intestine on x-ray examination. The cause of this syndrome 
was not definitely established but the symptoms in these cases disap- 
peared following the administration of liver extract or preparations of 
the whole Vitamin B complex. These patients were usually young 
adults, more women than men, but a few were young doctors on our 
own staff. 

Motor disorders of the small intestine are associated with food al- 
lergies in some individuals. In the fasting state, when the immediate 
influence of the allergen is not present, the movement of barium may 
be abnormally fast and the lower half of the intestine is likely to be 
hypertonic. In the presence of the food allergen, however, hypomotility 
and abnormal segmentation may occur. 
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Purpura in a few cases has been associated with intestinal hemor- 
rhage and with a striking disorder of motor function of the small in- 
testine, characterized by marked segmentation, irregularity in width 
and spacing of the mucosal folds and in the caliber of the lumen. The 
appearance of the intestine simulates the motor disorders of an ad- 
vanced nutritional disturbance such as sprue. With recovery, the intes- 
tine shadows change toward the normal. 

It is obvious that in many, if not most, instances on the basis of these 
motor disorders shown by x-ray examination, a diagnosis in the ordi- 
nary sense of the word cannot be made, but possibilities can be sug- 
gested which the wise clinician can use in further study. 

Krause and Crilly (1943)*! and Hodes and Keefer (1945)** inde- 
pendently demonstrated coarsening and irregularities of the mucosal 
folds of the jejunum in the presence of hookworm infestation. Round 
worms produce a characteristic defect in the barium shadow of the 
small intestine. Giardia lamblia also may cause an abnormal mucosal 
pattern, although the mechanism is not clear. 
LarGe INTESTINE 
The examination of the large intestine by means of the barium 
enema has been a routine procedure for over 40 years. Its success de- 
pends upon the care with which the examination is conducted and the 
knowledge of diseases of the colon possessed by the examiner. Of prime 
importance is the preparation of the patient by the thorough cleaning 
out of the colon, preferably with castor oil. Recently some workers 
have been adding tannic acid to the barium suspension which acts as 
an astringent and causes the opaque material to stick to the mucous 
membrane, the folds of which are nicely outlined on the post-evacuation 
film. The tannic acid is irritating and if too much is used the patient 
may have cramping pain after evacuation. It is to be hoped that some 
non-irritating material may be found which will cause the barium to 
stick to the mucous membrane. 

In 1925 Fischer** in Germany suggested insufflating air into the 
colon after evacuation of the barium to add a medium of diminished 
density and to separate the walls so that small masses projecting into 
the lumen from the wall may be seen. This is known as the double con- 
trast examination and is used when symptoms, such as bleeding, are 
present which could be explained by polyps. To e¢arry' out this pro- 
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cedure the colon must be completely cleaned out by castor oil the night 
before the examination, and by cleansing enemas the morning of the 
examination, repeated until the fluid is returned clear. The patient 
should omit breakfast. In this way small polypoid masses may be dem- 
onstrated, which escape detection on routine films without the air 
insufflation. 

The physical consistency of polyps is of great importance. Some 
are firm and stand out from the wall. Others are very soft and flaccid 
and lie flat against the wall, much like a mass of mucous. The former 
are easy and the latter may be very difficult to detect. 

The fact that the cecum is the most frequent site of amebiasis of 
the small intestine and may be defyrmed by this disease was pointed 
out by Bell** and by Weber* after the Chicago epidemic which oc- 
curred in 1933. It has since been emphasized that amebiasis, while more 
frequently encountered in patients from Latin-America, is also endemic 
in this country and is seen in individuals who have never been away 
from the New York area. Chronic amebic ulceration is practically al- 
ways followed by secondary bacterial infection with spasm and fibrosis 
of the wall. Amebiasis involves the terminal ileum rarely and then very 
slightly. Consequently, deformity of the cecal tip with no abnormality 
of the terminal ileum suggests the possibility of amebiasis. On the other 
hand, regional enteritis is likely to involve the terminal ileum with little 
or no involvement of the cecum, while tuberculosis involves both in 
the great majority of cases. However, either tuberculosis or regional 
enteritis in rare instances may involve the cecum alone. It must be em- 
phasized that amebiasis may be present without producing abnormalities 
of the cecum or elsewhere in the colon demonstrable by x-ray exam- 
ination (Golden and Ducharme”). 


GALLBLADDER 


Cholecystography was introduced in 1924 by Graham and Cole.** 
lodine-containing material excreted by the liver into the bile and con- 
centrated in the gallbladder made the viscus visible on x-ray examina- 
tion. Tetraiodophenolphthalein was used for this purpose for many 
years. 

A few years ago an iodine-containing chemical produced in Ger- 
many under the name of biliselectan was made available in this country 
and marketed under the name of Priodax. It is eliminated from the 
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blood stream by the liver in the bile and has proved to be a satisfactory 
medium for gallbladder visualization. It produces fewer unpleasant side 
reactions than tetraiodophenolphthalein. Because it is almost completely 
absorbed from the intestine, it leaves no opaque residue in the hepatic 
flexure as did the older chemical. Consequently, the introduction of 
Priodax may be mentioned as an improvement in cholecystography. 

Gallstones composed of small granules of calcium carbonate may 
be distributed throughout the gallbladder when the patient lies horizon- 
tal and may be obscured by the density of the iodine-containing bile. 
If horizontal rays are used with the patient erect or, as preferred by 
Kirklin, with the patient lying on the right side, the heavy granules lie 
along the bottom of the gallbladder and can be easily seen. Small stones 
composed of cholesterol will float on top of the heavy iodine-containing 
bile, and so may be more easily detected on films made with horizontal 
rays. 

Cholangiography is the demonstration of the major bile ducts fol- 
lowing the injection of opaque material, usually diodrast, into the com- 
mon duct. It is used with increasing frequency to rule out common duct 
stones, either while the patient is still on the operating table, or later. 
CONCLUSION 
In the above brief discussions it becomes evident that most of the 
improvement in x-ray diagnosis of digestive tract disorders has resulted 
from the development of old ideas during years of experience and from 
correlation with pathologic material. In this way we have also become 
aware of the reasons for certain specific limitations of the method. 
However, our ability to detect organic disease of the digestive tract has 
improved and will continue to improve. Wise clinicians have come to 
realize that even in the absence of evidence of organic disease, the dem- 
onstration of physiologic disorders by x-ray methods may be helpful 
in dealing with the patient’s problem. Sometimes when a definite diag- 
nosis cannot be made, certain suggestions can be offered on the basis 
of the x-ray examination, not as a diagnosis but merely as suggestions, 
which the clinician can follow up if he considers it wise, for example, 
intestinal allergy, amebiasis of the cecum, nutritional disorders, etc. As 
an example, I will describe briefly such a case. A middle-aged man was 
distressed because upper abdominal pain began soon after he took a 
cocktail. After a preliminary x-ray observation which showed the stom- 
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ach to be functioning normally, he took a barium-scotch highball. 
Within two or three minutes peristalsis ceased and the antrum became 
quite spastic. The appearance was similar to that described by Pender- 
grass (personal communication) following the ingestion of a food 
allergen by a sensitized patient. A diagnosis of allergy was not justified 
but this similarity was pointed out to his doctor, who then prepared a 
capsule containing two or three antihistaminic drugs. If the patient takes 
one of these capsules half an hour before, he can take cocktails without 
discomfort. But if he omits the capsule the cocktail will be followed 
by pain. 
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CAUSES ARTERIOSCLEROSIS* 


OF 


Dock 


Professor of Medicine, Long Island College of Medicine 


ARDENING of the arteries occurs in four different ways, of 

which only one can be regarded as a simple involutional, 
hor aging, change. This is the atrophy of the media and 
Y the replacement ‘of muscle and elastic fibers by collagen 
sesesesesesesa which occurs as a diffuse symmetrical process, giving 
wide, long tortuous vessels such as we see on the temples of many people 
soon after they become adult, and increasingly visible as they age. Simi- 
lar changes occur in coronary, splenic, and other arteries and in the 
aorta, and there appears to be a familial pattern for this change, which 
causes no decrease in lumen but the reverse, and hence does not cause 
vascular accidents or insufficiency. Another change, calcification of 
the media, is symmetrical but not uniform, and as it only occurs in ves- 
sels fixed to body tissues at points where no flexion occurs, this does 
not result in fracture and thrombosis, nor in narrowing of the lumen. 
It may be related to dietary defects, and is not common in man or other 
mammals. Like another medial change which really is a softening, called 
aortic mucinous degeneration, cystic degeneration, or medial necrosis, 
the pathogenesis of calcific degeneration is obscure. Mucinous degenera- 
tion commonly precedes dissecting aneurysm, and occurs more often in 
hypertensive hypothyroid subjects than in others. 

Quite different from these disorders of the media is the regenerative 
intimal thickening which appears in arteries supplying tissues which de- 
crease in bulk and functional activity with age. This is part of the vascu- 
lar atrophy of disuse, and is most striking in ovaries after the menopause, 
and in brains in which disseminated focal cortical atrophy occurs be- 
cause of neuronal involution and death. Such sequelae of age atrophy 
must be clearly distinguished from vascular disease leading to tissue 
necrosis, and during life this can best be done by demonstrating an 
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increase in arterio-venous oxygen difference in the latter situation, and 
a decline in oxygen use by the whole organ, but no increase in A-V 


* Friday Afternoon Lecture of The New York Academy of Medicine given December 2, 1949. 
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oxygen difference in primary tissue atrophy with regenerative intimal 
change in the vessels. In men and rats, atrophy of the nervous tissue 
with age appears to be quite independent of vascular aging and as the 
brain atrophies its vascular bed atrophies also. 

Finally we come to the intimal change which causes all of the clini- 
cal manifestations of arteriosclerosis, atheroma formation, or athero- 
sclerosis. Because atheroma means a mass or tumor of mush, athero- 
sclerosis is a good example of sloppy but well-established nomenclature. 
Since Windaus showed these lesions to be rich in cholesterol. and Anit- 
schow produced the lesions by feeding rabbits cholesterol, there has 
grown up an impressive body of evidence that this lesion is due to 
deposition in the intima of cholesterol and its esters, and to the resulting 
mild foreign-body type of granuloma formation and scarring. Thus, it 
is similar to the xanthoma which develop in the skin in patients with 
elevated levels of blood cholesterol. 

Because xanthomata are in the skin, we can observe their appearance, 
their evolution, and in some cases, their resolution and disappearance; 
in the aorta and coronary arteries we can observe only the end result. 
Every patient who exhibits xanthoma has atheromata, although many 
fail to develop lesions of the retinal arteries, where we observe the de- 
velopment of atheromatous lesions in hypertensives, diabetics and 
chronic nephritics. From what we know of these conditions we can 
begin with certain useful generalizations. First, local factors in the con- 
nective tissue play a large role, since xanthoma and atheroma are focal 
lesions with obvious predilection for certain sites—the upper lids being 
the commonest location for xanthoma, the aorta near its bifurcation and 
the coronary arteries being the preferred site for atheroma. Second, 
the changes in plasma lipids which cause deposition to occur rapidly are 
complex. In some cases of xanthomatosis the plasma is creamy, and the 
lipids obviously are in unstable emulsion or actually form particles of 
visible size. In others the plasma is crystal clear, the lipids held in stable 
solution by high levels of lecithin. Such plasmas become creamy when 
lecithinase acts on them, as Ahrens and Kunkel' have demonstrated. 
When the plasma contains much neutral fat, as in familial or in diabetic 
hyperlipemia, xanthomata develop very swiftly, while they appear 
slowly, or not at all, in others whose cholesterol and phospholipid levels 
are the same although neutral fats are much lower. In animals and in 
men, there is striking evidence that atheromata develop only when the 
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ratio of cholesterol to phospholipid exceeds a certain level, approxi- 
mately the same in rabbits, men, and dogs.? But in biliary cirrhosis, with 
change in plasma albumin and globulin levels, and rise in concentration 
of bile acids, xanthoma and atheroma form rapidly even though the 
cholesterol-phospholipid ratio is relatively low. There is, in this maze 
of chemical reactions, only one clear and constant correlation—xantho- 
mata form rapidly when cholesterol levels in plasma are high; they never 
form when blood cholesterol is in the lower range of normal values, 
that is when it is 160 mgm. per cent or less. 

In a discussion of causes of arteriosclerosis we can not deal with the 
respective roles of fat, phospholipid, albumin and globulins in keeping 
plasma clear or making it creamy, or in hastening or preventing choles- 
terol deposition in the skin or the intima. We must only emphasize that 
atherosclerosis is rarely seen in wild or domestic mammals, is rare in 
races living on high carbohydrate, low fat diets and that it regularly 
occurs in men, rabbits, dogs and chickens if the cholesterol levels are 
elevated by dietary manipulation. Rise in blood and tissue choles- 
terol precedes and accompanies atherosclerosis just as rise in men- 
igococcus carriers precedes and accompanies an epidemic of meningo- 
coccus meningitis. We can produce the lesion, and modify its evolution, 
experimentally just as we do with tuberculosis. We know its etiology, 
but, as in the case of most infections, we have only a vague idea as to 
pathogenesis. Why one man develops meningitis, another meningococcus 
sepsis and a dozen others remain carriers is as mysterious as why one 
man with hypercholesterolemia is dead of a myocardial infarct at 
twenty, another is hale, but spotted with xanthomata, at sixty. 

Perhaps we should consider the local factors first. Cholesterol, like 
calcium, precipitates out in areas of necrosis, hemorrhage or of simple 
degeneration of the intercellular matrix. So far we have little evidence 
that such degeneration or injury precedes cholesterol deposition in the 
skin or the intima, while the medial necroses and degenerations rarely 
contain visible cholesterol deposits. Xanthoma appears where connective 
tissue is delicate or dense, but in constant motion or vibration—the ten- 
dons and the upper eyelids being the common sites. When they appear 
suddenly and rapidly, as in diabetics with hyperlipemia, the hands and 
forearms show most lesions. These may correspond with sites of trivial 
bruises with altered vascular permeability. The anterior mitral leaflet, 
and the epicardial parts of the coronary arteries—usually the first sites 
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of atheroma formation—are in constant motion, and one is tempted to 
think of vibrating collagen fibers acting as churns which form visible 
aggregates from cholesterol in solution or suspension in the interstitial 
fluid. A striking example is in arteriovenous fistula, where the artery 
leading to the leak shows far more atherosclerosis than the correspond- 
ing vessel on the opposite side of the body. In such an artery lateral 
pressure is lower, but the thrill or vibration due to flow of high velocity 
is greater than normal. Locally, mechanical factors seem more important 
than degenerative changes. 

Thickness of intima seems to be very important. Coronary arteries 
have far thicker intimas than mesenteric or radial arteries, and far more 
atheromata. The thoracic aorta usually has fewer plaques than the ab- 
dominal aorta, but when the intima thickens, due to syphilitic aortitis, 
this part of the aorta may be extremely atherosclerotic. Men and women 
have about equally sclerotic abdominal aortas, but men have more, and 
earlier development of coronary atherosclerosis. There is some evidence 
that this is due to a thicker coronary intima in men than in women. 
Innate or acquired intimal thickening may be the most important factor 
in explaining why some vessels become sclerotic while others, in the 
same chemical environment, remain intact. 

Obviously the rate at which plasma filtrate is forced into the intima 
will depend on arterial pressure, but it is doubtful whether the rate of 
movement of interstitial fluid is important when the rate of deposition 
is so slow. But rise in tension also will increase fiber tension and rate 
of vibration of the intimal tissues with each pulse wave; it will increase 
the “churning” phenomenon. There is, in any event, a definite correla- 
tion of atherosclerosis with level of arterial pressure, in both the systemic 
and pulmonic circuits. In the abdominal aorta, iliac vessels and legs the 
pulse wave is steeper and systolic pressure is higher, even when we are 
recumbent, than in the thoracic aorta and the arms. The erect posture, 
adding hydrostatic pressure, increases this difference. The tibial arteries 
have far more severe sclerosis than the radials, and the aorta, at its 
bifurcation, may be one confluent mass of advanced atheromata when 
the arch is the site of only a few small plaques. Pulmonic hypertension 
predisposes to pulmonic atherosclerosis, and experimental hypertension 
accelerates experimental atherosclerosis. In the small visceral and retinal 
arteries and arterioles, atheromata are very rare in normotensives, but 
not uncommon in hypertensives, and this regardless of whether the rise 
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in pressure has been due to adrenal medullary tumor, Bright’s disease, 
or essential hypertension. Myocardial infarction, in the decades between 
20 and 60, is five times more frequent in a hypertensive than in a normo- 
tensive population.* Heart failure due to pulmonic or systemic hyper- 
tension is a less direct result of these disorders than the progressive vas- 
cular disease, of atherosclerotic type, which has been evoked or greatly 
accelerated by the elevated pressure. 

Returning from these local and physical factors to the control of 
cholesterol levels in the blood, and leaving out of consideration diseases 
such as myxedema and diabetes, which alter vascular permeability and 
raise cholesterol, we may direct our attention to the central problem— 
why do atheromata appear in most Europeans and North Americans, 
even though they are normotensive, free of endocrine disease, and with 
arteries histologically and chemically indistinguishable from those of 
people in Asia or Africa who are remarkably free from these lesions? 
Since feeding cholesterol to rabbits, or chickens, or to dogs treated with 
thiouracil or kept on low protein diets,* regularly raised blood choles- 
terol and caused atherosclerosis, it was natural to assume that the high 
cholesterol content of our diets, as contrasted with the low cholesterol 
diets of all populations with minimal atherosclerosis, explained this dif- 
ference. This was further indicated when the incidence of coronary 
disease in men under 35 years of age appeared to be relatively high in 
the American military population, in training in the United States, as 
compared with the British in Britain, whose intake of eggs, butter, ice- 
cream, milk and cream was much lower. Yet Sperry, Wilkinson, and 
Keys in three separate studies done in this country, found no relation of 
blood cholesterol to diets varying from less than 1 to over 4 gm. of 
cholesterol per day. 

The Columbia Welfare Island study® did show that in patients who 
had coronary occlusion, rise in dietary cholesterol increased, and vege- 
tarian diets free of cholesterol diminished the cholesterol ievels, which 
averaged nearly 4o per cent higher, and in individuals fluctuated more 
from week to week, than did the level in controls of the same age. 
Since, as Keys has shown,* the range of values in normals is great, with 
averages rising strikingly in middle age and with obesity, it is not re- 
markable that the dietary influence on the 20 per cent due to have 
coronary occlusion is not evident in a mixed population. Wilens’ has 
produced other evidence of the importance of obesity in causation of 
atherosclerosis, and Okey* observed a three-fold rise in cholesterol con- 
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tent of the skin of rats on diets rich in fat but free of cholesterol. 
Schoenheimer® and also Eckstein’® observed a marked increase in chol- 
esterol synthesis in mice and rats fed high fat diets. Some fats, such as 
those in lard, are much more effective than others, such as soy oil, in 
raising cholesterol synthesis, or retarding its destruction in such balance 
studies. 

The work of Kellner et al'' has cast a new light on the role of fat 
in the diet. They found, as was to be expected, that powerful deterg- 
ents, such as Tween 80, added to rabbit feed containing cholesterol, 
markedly increased cholesterol absorption, raised blood levels and ac- 
celerated atherosclerosis. When the detergent was given intravenously, 
even with cholesterol-free diets, it caused hyperlipemia with creamy 
plasma, in spite of a more marked rise in phospholipid level than occurs 
under any other controlled stimulus. Atherosclerosis, however, was actu- 
ally retarded by Tween injections, in animals on cholesterol feeding. 
Apparently the detergent, in the tissues though not in the plasma, 
with its much higher protein content, stabilized cholesterol and 
certainly the detergent provoked an astonishing hyperlipemia. Such a 
response of the body probably represents a protective mechanism 
against all soapy substances, and when diets rich in fat are given, or fat 
turn-over is high because of obesity, a similar mechanism may operate 
to raise the plasma lipids and the connective tissue cholesterol. Unfor- 
tunately, tissue cholesterol is not stabilized, although plasma lipids are, 
in biliary cirrhosis with high phospholipid levels, nor in animals or men 
with plasma soap (that is, sodium salts of fatty acids) raised by high fat 
diet. 

_ Whatever the mechanisms my be, the fact is obvious that in human 
atherosclerosis, fat content of the diet, protein content of the diet, total 
caloric content, and cholesterol content all are important to that group 
of the population whose plasma cholesterol behaves more like that of 
the rabbit than of the dog. A small group of young people, and far more 
middle-aged people, have high and unstable cholesterol values, sensitive 
to added cholesterol, or to diets rich in fat and calories.'* Some others, 
like dogs, can maintain levels under 200 mgm. per cent on rich diets. In 
many, with intermediate types of metabolism, high calory, high choles- 
terol, high fat diets merely provide the straw to break the camel’s back— 
the slight difference in tissue cholesterol level which spells deposition 
rather than resolution. 

The causes of atherosclerosis are numerous, complex, and varied. 
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Pregnancy, which raises blood cholesterol, increases deposition of gall 
stones in New York but not in Peiping, China. It does not increase 
atherosclerosis measurably in New York. Of all the causes of athero- 
sclerosis, only one is easily susceptible to our control—myxedema. In 
diabetes the task is more difficult; here, as in those others predisposed 
to coronary disease, a spare diet, wisely chosen is essential. Whether 
lipotropic agents—choline, inositol, lecithin, etc.—are of great value re- 


mains to be proved, but, if our experience with cirrhosis 1s a guide, such 


agents will not correct the damage done by improper diet. 

In conclusion, it must be emphasized that in urban civilization fam- 
ilies who tend to die off soon after the age of 50 will have more descend- 
ants than those who live to old age. One can not house and feed as many 
children, or adapt to change quickly, when burdened with old people's 
wants and opinions. Hence, it is to be expected that high and unstable 
cholesterol levels will be most often found in races long used to city life, 
and will increase with spread of urban civilization unless effective con- 
trol of atherosclerosis is developed and accepted by the populace at 
large. Today, over most of the earth, want is the rule, and athero- 
sclerosis is being prevented by chill penury. Where a luxus diet prevails, 
diabetes and atherosclerosis flourish. 
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It is now almost a year since the discov- 
ery of photo-, or light-reactivation was pub- 
lished (Kelner’). Since then the pheno- 
menon has been confirmed (Dulbecco*, No- 
vick and Szilard*); the kinetics of the reac- 
tion are better understood, as well as its 
general significance in relation to microbial 
variation and growth (Kelner,* Novick and 
Szilard’). 

We will here attempt to review those as- 
pects of the subject which seem most con- 
sistent and firmly established to us, and ask 
the pardon of the audience if there is in ad- 
dition some free indulgence in speculative 
hypotheses. 

In speaking of the biological effects of 
UV (ultraviolet) radiation we should avoid 
the assumption that the various mechanisms 
underlying these effects are necessarily simi- 
lar. Except for such effects as the trans- 
formation of ergosterol and related com- 
pounds into the vitamin D's, most biological 
actions of UV light are poorly understood. 
The studies of such pioneer workers as 
Hollaender have been of enormous value in 
helping us understand the lethal effects of 
UV on microérganisms, but the discovery of 
light-reactivation was a reminder that our 
understanding was yet incomplete. We do 
not understand the curative action of UV 
on some diseases, or its powerful carcino- 
genic action on tissues into which it can 
penetrate, or its mutagenic action. UV light 
is one of the most potent mutagens known, 
and it is of considerable theoretical import- 
ance that UV mutagenesis resembles spon- 
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Light-Induced Recovery of Microorganisms From Ultraviolet Radiation 
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taneous mutation—perhaps because of a 
common mechanism?—far more closely than 
does X-ray mutagenesis. 

Thus we see that the absorption of this 
high energy radiation can induce some ex- 
tremely important changes in living cells, 
changes ill-understood, but which bear an 
intimate relationship to fundamental prob- 
lems not only of microbiology, but of all 
living forms. 

Now light-reactivation is 
than the sweeping reversal, or prevention, 
of the lethal effects of short-wave UV radia- 
tion by radiation with longer wave lengths 
in the near UV and visible violet and blue. 
I say lethal effects only because those are 


nothing more 


all we have studied intensively. ‘There is 
evidence that reactivating light can perhaps 
also reverse, or prevent, mutagenic effects; 
and only experiment can show what it may 
do to other UV actions. 

Light-reactivation is illustrated in Fig. 1, 
which shows a nutrient agar plate that has 
been smeared with a dense suspension of 
Escherichia coli B/r, then irradiated with 
UV from a germicidal lamp, Following ir- 
radiation, the lid ef the petri dish was re- 
placed, after first having been covered with 
black tape except for a small square. Then 
light from a projection tungsten lamp was 
the cells through the 


focused on square, 


Dark survivors are seen in the shadow of 
the tape, and photoreactivated cells in the 
image of the filament, in the 
square. Only cells struck by reactivating 
light recover, and other experiments show 
that reactivating light acts not on toxic sub- 
cells 


tungsten 


stances in the medium, but on the 
themselves. 


In Streptomyces griseus ATC 3326 the in- 
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Photoreactivation in coli. 
(From Welner.) 


Fig. 1 


crease in survival due to light reactivation 
has been as high as 300,000 fold (Kelner'), 
but there are always inactivated cells which 
do not recover. 

Srecrrat Reoioxs Eereerive 1s 
acrivaTioN, In all cases where it has been 
studied the most effective wave lengths lie 
below 5000 A. Dulbecco® indicated that for 
phage reactivation the #47 A mercury line 
was very active. In FE. coli we have found 
that the region below 5100 A’ is active. 
While we can be sure, then, of the spectral 
region most active for light-reactivation, I 
think conclusions as to the precise shape 
of the activity spectrum for photoreactiva 
tion are as yet premature 

Exposure of cells to reactivating light 
before UVN-irradiation does not lessen the 
UV effect. 
after UV irradiation. The effect of simul- 


Reactivating light must come 


taneous application of inactivating and of 
reactivating light is vet unknown 

So far as I know, all those who have tried 
it have found reactivating light to have lit 
tle effect on X-rayed cells (Dulbecco? Blum 
et al), but I think no conelusions should 
yet be drawn as to possible X-ray photore 
activation until the phenomenon for the UV 
effect is better understood 

For any given wave-length and intensity, 
light-reactivation is proportional to the dur- 


ation of illumination, reactivation increas- 
ing with increasing amount of light energy 
until a saturation point is reached. We have 
noticed that under certain conditions exces- 
sive reactivating light is toxic to the organ- 
isms, but no conclusions should as yet be 
drawn as to the significance of these obser- 
vations until studies in progress with mono- 
chromatic reactivating light are carried fur- 
ther. 

Temrerarcre. The temperature at which 
cells are maintained during exposure to re- 
activating light markedly affects the rate 
of reactivation. The Q, between 20° and 
30° C is about two. This general effect of 
temperature has been shown for S. griseus 
(Kelner') and coli (Kelner*). indi- 
cates that a thermochemical in addition to 
the initial photochemical reaction is involved. 
Thus at least two reactions, one of which 
can presumably go on in the dark, are nec- 
essary for light-reactivation. 

Gexeracrry or Ligur Reactivation, Our 
discovery of light-reactivation was beauti- 
fully confirmed by Dulbecco* He showed 
that UV-inactivated FE. coli bacteriophage 
could be reactivated by visible light. A 
highly significant feature of light-reactiva- 
tion in this bacterial virus is that the UV- 
irradiated phage must first be adsorbed to 
the host bacterium, and the host-virus com- 
plex illuminated with visible light before 
recovery takes place. Hlumination of prev- 
iously UV-irradiated free phage, before 
adsorption to the host, has no effect. 

Photoreactivation was shown by us to 
occur in S. griseus, coli, Penicillium no- 
tatum, Saccharomyces  cereviseae  (Kel- 
ner',*). Workers in various laboratories, not- 
ably Goodgal at Johns Hopkins (personal 
communication) have found light-reactiva- 
tion in Neurospora, while at Woods Hole 
last summer Blum et al. and Marshak’ con- 
firmed the phenomenon for an animal cell, 
the Arbacia zygote 

It has long been known that if sea-urchin 
eggs or sperm are irradiated with UV, the 
first cleavage of the zygote after fertiliza- 
tion is delayed. The greater the UV dose, 
the greater the delay. Blum found that 
exposure of UV-irradiated eggs to light in 
the spectral region from 3400 A to 4400 


A reduced the delay. Reactivation of X- 


Marshak’ also 


rayed eggs was negative. 
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found photoreactivation in Arbacia. In ad- 
dition to experiments with eggs, he studied 
light-reactivation in sperm. UV-irradiated 
sperm, or non-fertilized eggs, if illuminated 
with visible light before fertilization showed 
no photoreactivation. Photoreactivation did 
not occur in either of the gametes. But if 
the zygotes were illuminated with visible 
light, photoreactivation took place, as shown 
by a decrease in the delay before the first 
cleavage. 

In the case of the Arbacia cell, it is a re- 
duction in the cleavage delay that is involved, 
and not a recovery from an otherwise fatal 
injury as in bacteria; it may be argued that 
the observations of Blum and Marshak are 
not pertinent to the phenofnenon under dis- 
cussion. The similarity in the wave lengths 
active in light-reactivation of microérgan- 
isms, and in reducing delay, is such however 
that as an hypothesis at least, one may think 
that a single mechanism underlies both cases. 

So-called antagonistic effects of one radi- 
ation on another are not new. 
first description, by Hertel,’ dates back to 
1904, But unfortunately most of the reports 


Perhaps the 


(see Prat®) have been inconclusive, based on 
uncertain data, non-confirmable by others; 
or the experimental materials were so com- 
plex (such as a frog’s stomach) that inter- 
pretation was difficult. Many workers have 
ignored them. Many reports on radiation 
antagonisms have dealt with the antagonis- 
tic effects of red or infra-red light on UV- 
phenomena probably not directly pertinent 
to ours, in which these long wave-lengths 
are inactive. Or, they have dealt with the 
lessening of some non-fatal injury, such as 
inhibition of protoplasmic streaming in 
Elodea, or lengthening of a lag phase, rather 
than the recovery from the lethal effects of 
an overwhelming dose of UV, such as we 
have found, 
However 
sis that so far as bacteria are concerned the 
difference between an UV effect which (a) 
results merely in lengthening of the lag 
phase, and (6) one which kills the cell, is a 


suppose we take as a hypothe- 


matter of degree and doesn’t signify an in- 
trinsic difference in mechanism, it 
becomes of theoretical interest to critically 
evaluate previous reports, select those in 
which the same reactivating wave lengths 
are involved as in our photoreactivation, or 


for other reasons seem pertinent, and see 
what they teach us. 

One such pertinent experiment was that 
of Whitaker in 1942.° He found that the 
lengthening of the lag phase—I use the 
term—in fertilized UV-ir- 
radiated eggs of the alga Fucus was coun- 
teracted by white light. Unfortunately the 
interpretation was obscured because “white” 
light also caused photosynthesis in these 
chlorophyll containing eggs, and it was sug- 
that recovery result of 
photosynthesis. (Hertel,* in his 1904 ex- 
periments with Elodea leaves, also thought 


bacteriological 


gested was the 


photosynthesis the cause of his recovery ef- 
fects.) 

A perhaps even more important paper is 
that of Hausser and Oehmcke" on bananas. 
Hausser, who had been studying UV-tan- 
ning in human skin, tried UV on green 
banana peel, and not surprisingly found 
that browning resulted, since almost any 
injury causes browning in banana peel. In 
Fig. 2, taken from Hausser and Oehmcke’s 
paper, we see a banana irradiated with UV 
light from wave-length 3020 A down to 
2537 A. Such irradiation causes browning 
a few hours to a few days later, due to 
injury of cells resulting in the freeing in an 
unknown manner of the enzyme tyrosinase. 
This enzyme, in the presence of free oxygen, 
initiates a series of reactions in which tyro- 
sin is ultimately transformed to a black me- 
Such pigmentation is 
widespread in nature. Now, immediately af- 


lanin-like substance. 


ter UV irradiation, but before browning 
occurred, Hausser cast the mercury arc 
spectrum over the previously irradiated 


area. The short-wave UV lines, 3020 A and 
below, intensified the browning, but the lines 
3655, 4047, and 4358 A prevented the brown- 
ing, as shown in the banana at the left of 
Fig. 2. Green, vellow, and red light were in 
active, even at high intensities. ‘The control 
banana, on the right, had a piece of paper 
put over it during the second irradiation. 

Hausser and Oehmcke thought that the 
wave lengths in the region between 3655 to 
4358 A prevented browning by inhibiting 
oxidative enzymes, since the latter were 
probably hemin-related substances absorb- 
Be that as 
it may—there is no evidence that absorption 


ing strongly these wave lengths. 


of radiation necessarily inhibits an enzyme 
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Fig. 2—Inhibition of UV-induced brown- 
ing in bananas by reactivating light. (From 
Hausser and 


—-Hausser apparently never considered the 
possibility that the UV injury itself, which 
led to the freeing of the enzyme, might have 
been prevented or reversed by reactivating 
light-—a possibility which our work makes 
quite real 

The fact that the same spectral regions 
are involved in light-reactivation of UV-in- 
activated coli as in Hausser and Oehmcke's 
report, justifies the inclusion of his work 
with that of photoreactivation of microér- 
ganisms. As far-fetched as it may seem, we 
will lump together these relatively slight re- 
versals, in bananas and in Fucus eggs, with 
the profound reversals involved in photore- 
activation of bacteria. And we would pro- 
pose, that any theory of photoreactivation 
will have to explain all of these actions, on 
diverse cell types, before being acceptable. 


] 


60 
SECONDS OF ULTRAVIOLET IRRADIATION 


‘ig. 3—UV-survival curves of E. coli, 
strain B/r before and after photoreactiva- 
tion (curves marked dark, and light, re- 
spectively). (From HKelner.*) 


We may conclude that photoreactivation 
is probably general among living forms. 

Dose-Revuction Concerr. As indicated 
before, in our experiments there are always 
a certain number of UV-irradiated bacteria 
which do not recover no matter how much 
light we give them—the greater the UV 
dose, the larger the number of non-reactive 
cells. If we plot the survival rate after 
photoreactivation against the UV dose, we 
get the curve marked “light” in Figure 3. 
For comparison there is shown the survival 
rate before photoreactivation. We are struck 
at once by the similarity in shape of the two 
curves, Let us compare the UV dose giv- 
ing the same survival, let us say 10° after 
photoreactivation—100 seconds-——with the 
dose giving a survival of 10" in the dark—40 
seconds; 100 divided by 40 equals 2.5, Reac- 
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tivating light has had the effect of reducing 
the effective UV dose by 1/2.5. We will call 
2.5 the dose-reduction ratio. In a similar 
fashion we have calculated the dose-reduc- 
tion ratio for various points on the curve. 
Thus for a survival of 6.3 x 10", it takes 6 
seconds of UV, if cells are left in the dark, 
and 15 if they are light-reactivated after the 
UV irradiation. The dose-reduction ratio at 
this point is also 2.5. The ratio is remark- 
ably uniform over the whole length of the 
curve. 

This brings us to the hypothesis that no 
matter what the UV dose, the effect of re- 
activating light is the same as if it reduced 
the original dose by a constant ratio. For 
a 60 second dose of UV, light-reactivation 
in this experiment has pushed the survival 
back on the curve to 60/2.5, or 40 per cent 
of 60—-equalling 24 seconds. The same dose- 
reduction ratio holds for the flatter portion 
of the curve in the beginning, as for the 
more vertical and straighter portion toward 
the end of the graph. For EF. coli B/r, and 
for the amount of reactivating light used, 
which is about maximum, 60 per cent of 
the effective UV dose is removed, 

Dr. Szilard has independently developed 
this (Novick and 
Szilard,’) though not giving it this name, 
and has formalized and developed its signific- 


dose-reduction concept 


ance in a series of beautiful experiments, 
which he will describe before this audience. 

Now this concept has proven very usefui. 
It reminds us first, that, if the concept be 
true, photoreactivated cells are not com- 
pietely free of injury; for example they re- 
semble the dark survivors of a smaller UV 
dose in having a lengthened lag phase (see 
table I1), ete. 

The 
wave lengths for killing microérganisms and 


Action. most efficient 
for mutagenesis coincides at about 2600 A, 
as shown by Hollaender.* Since the action 
spectrum for these effects resembles in gen 
eral the absorption spectrum of nucleic 
acids, it has been proposed by some that 
both lethal and mutagenic action are due 
to the same primary event——absorption of 
radiant energy by nucleoproteins in presum- 
ably the hereditary structures of the organ- 
ism. Lea® has gone so far as to suggest 
that killing of microérganisms by UV is 


chiefly genetic--that it is due to lethal mu 


tations. An opposing view (Demerec and 
Latarjet’) is that mutagenic and killing ac- 
tions may be entirely separate. 

The fact of photoreactivation suggested 
that perhaps the absorption of UV energy 
initiates a series of changes in the cell 
which could lead to both fatality and muta- 
tion; as if a substance or a disturbed me- 
tabolism, having both mutagenic and toxic 
action were produced. If this were so, re- 
activating light might interrupt the chain 
and prevent both lethal and mutagenic ef- 
fects. Tacit in this theory is the assumption 
that UV-induced gene mutation does not 
occur almost immediately upon UV-irradia- 
tion, but only after the chain reaction has 
run its course; a process which, as we will 
see, might take up to 3 hours after irradia- 
tion. 

In order to test these theories we studied 
the frequency of induced mutations in FP. 
among photoreactivated — cells-—cells 
which had been treated with UV and would 
have died but for and we 
compared the frequency of mutants in such 


coli 
reactivation; 


cells with those in the dark survivors of the 
same UV dose. 

It has been thought by most workers that 
there is at least as great a frequency of 
mutants killed cells in a UV- 
irradiated culture as among the survivors, 
both 
posed to the same UV = dose. 


among the 


cells have been ex- 
The killed 
cells have either a lethal mutation, or have 
UV-induced 


since classes of 


died from non-genetic 
cause. Since we can resuscitate by light a 
large fraction of the cells which would have 
been “killed” by UV, we can measure for 
the first time their frequency of induced 
mutation. If reactivating light has no gen- 
etic effect, the frequency should be the same 


some 


as in the dark survivors; if it does, the fre- 
quency should be different. 

Immediately after treatment cell suspen 
sions of EL. coli were plated on agar, and 
the frequency of mutation to resistance to 
bacteriophage T-1 was measured, Suspen- 
sions were plated to agar before cells di- 
vided, thus avoiding complications in results 
due to differential growth rates of mutant 
occurrence of 


and time of 


spontaneous mutants, ete. 


non-mutants, 


Table I shows a typical experiment, in 
which phage was added to the bacteria im- 
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PER 10° SURVIVORS 


MUTANTS 


! 
1000 2000 3000 4000 3000 6000 
posace, ERGS x 


Fig. 4-—-Zero-point-, and end-point-mutation curces as plotted against UV dose, for 
mutation of EF. coli, strain B/r to phage resistance. (From Demerec and Laterjet;* 1946). 


(The UV dose in the experiments discussed in the text gave a survival in our experi- 
ments 10-* to 10°. The corresponding dose in the above graph would be from 2500 to 3500 
ergs X mm. For a dose-reduction, for example of 1/2.5, the mutation would be pushed 
back on the curve from the point at 3500 ergs to that at 1400 ergs). 


Taste I mediately upon plating, and before the bac- 
EFFECT OF PHOTOREACTIVATION — tetia had ® chance to divide or develop in 
ON “ZERO-POINT” MUTATION any way. ‘The dark survival rate in this 


experiment was 1.25x10". In the dark sur- 
vivors the frequency of induced mutants was 
== 2900/10, while in the photoreactivated cells 
Frequency of spontaneous phage T-1- it was only 11/10°. The figure 2900 is in 
resistant mutants in culture before fair agreement with the frequency to be ex- 
UV-irradiation 19/10° pected at an UV dose giving this dark 
survival from the data (Fig. 4) of Demerec 
and Latarjet.* Photoreactivation has thus 
Survival rate before photoreactiva- reduced drastically the frequency of muta- 
tion 125 X 104 tion. Other experiments gave similar re- 
sults. 
The induced mutants in the foregoing ex- 
periments were the so-called “zero-point” 


FREQUENCY 


UV dose 60 sec, 


Induced mutants 2900/10° 


Survival rate after photoreactiva- 


tion 15 X 10+ mutants (Demeree and Latarjet’), or im- 
mediate mutants, which show their mutant 

Induced mutants among photoreacti- character, in this case resistance to phage, 
vated cells 11/10 — within a few minutes after irradiation. Now, 


in this strain of E. coli, as in others, the 
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EFFECT OF PHOTOREACTIVATION ON DELAYED-MUTATION 
FREQUENCY, AND ON LAG PHASE IN E. COLI** 


Preincubation 
Before 

Spraying with Total Cells 
Phage on Plate 


Delayed Mutation 
Rate During 
Increment Increment 
Period Period* 


Control-nonirradiated 


hr. 

0 8.8 X 10 
3 2.1 X 10° 
4 2.2 X 10° 
5.8 70 X 10° 


hr. 
0-3 


Dark survivors (no photoreactivation) 


0 6.4 X 
3.1 5.3 X 10 
4.1 48 X 10° 
5.0 3.8 X 10 


0-3.1 


3.1-4.1 290 
4.1-5 200 


Photoreactivated cells 


0 14 
3.1 6.1 
4.1 6.9 
5.5 


>. 
x 
X 10 
xX 


0-3.1 
3.1-4.1 
4.1-5 


the increment period indicated. 
** Condensed from table in Kelner.* 


frequency of induced mutation rises enor- 
mously if the cells are allowed to incubate 
a few hours before adding phage. As shown 
by Demerec and Latarjet, the rate of muta- 
tion during early incubation (division ?) 
of UV-irradiated cells is far greater than 
for the controls. 

The significance of zero-point mutants is 
quite uncertain. Some maintain that such 
mutants do not exist, and that where found 
experimentally, they represent artifacts. 
Strictly speaking, a zero-point mutant is 
phenotypically expressed immediately upon 


* Number of phage T-1 resistant mutants per 10° new cells that appeared during 


UV-irradiation, and it is indeed hard to 
conceive of a cell instantly changing its 
phenotypic character at the moment the 
gene mutates. It should be noted, however, 
that in our experiments we have not meas- 
ured zero-point mutants in this strict sense. 
There was always an interval of several 
minutes, during which cells could be meta- 
bolically active, between UV-irradiation or 
photoreactivation, and the moment when the 
phage was adsorbed and growing in the 
cell. Thus our “zero-point” mutants might 
better be termed short-delayed mutants, in 
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contrast to the second type where cells were 
incubated several hours before phage was 
added, The latter could be called, long- 
delayed mutants. The two types thus be- 
come one—differing only in the length of 
the delay before phenotypic expression. 
Phese considerations probably hold for prev- 
ious work (such as Demeric and Laterjet’s) 
as well as our own, Any experimental com- 
plications which vary the short delay before 
testing of “zero-point” mutants, or the ac- 
tivity of the bacteria during the delay, 
might thus cause an apparent change in 
mutation frequency, which could wrongly 
be ascribed to such factors as UV dose. 

In our second series of experiments, in 
lable Il, we find that there is about the 
same high order of magnitude of “long-de- 
layed” mutants in photoreactivated cells as 
in the dark survivors. The last column on 
the right shows the number of new mutants 

per 1° new cells formed during early in- 
cubation. About 200/10" was the delayed- 
mutation rate for dark survivers between 
the 4th and 5th hour, and the same order of 
magnitude for photoreactivated cells. Other 
experiments gave comparable results. 

\t first ylance it seems as if the situation 
were complicated rather than clarified by 
these experiments. But these results are 
perhaps what is to be expected, provided 
the dose-reduction concept holds for muta- 
genesis as well as for lethality; that is, pro- 
vided the effect of reactivating light is to 
push the mutation frequency back on the 
UV-dose, mutation-frequeney curve \s 
Demerec and Laterjet* have shown, the 
curves for zero-point mutants and for de- 
layed mutants, against UV dose have mark- 
edly different shapes (Fig. 4.) The curve 
for zero-points, our first group, in which 
light decreased mutation frequency, rises 
sharply at the point corresponding to the 
UV dose used by us (corresponding to 2500 
to 3500 ergs mi? in Fig. #), while the 
delaved mutation curve is much flatter. The 
reason for these differences is unknown. 

Let us see the implications of the dose 
reduction concept for mutagenesis. First, 
induced mutants should be present in photo 
reactivated cells, for light doesn’t remove 
il the UV effect, but only 60 per cent of 
it. Experiment shows mutants are present. 


Second, the frequency of zero point mutants 


should drop sharply, since the curve is ris- 
ing slowly at the UV dose used. It does. 
Third, the frequency of delayed mutants 
should fall only slightly since the curve is 
rising slowly at the UV dose used. Experi- 
mentally it is the same or even higher. How- 
ever, considering the difference in the tech- 
niques of Demerec and Latarjet and our 
own, and the fact that we measured delayed 
mutation rates for new cells appearing dur- 
ing early incubation, our results are not in- 
consistent with the dose-reduction hypothe- 
sis. (See Kelner* for further discussion on 
this point.) 

Lack of inconsistency is no proof, of 
course, and we may conclude that while we 


know induced mutants are present in photo- 


reactivated cells, we do not yet know what 


the action of reactivating light is on muta- 


wenesis. We would have obtained better data 
had we used a UV dose at which the de- 


laved-mutation-dose curve was rising 
steeply; then reactivating light could have 


heen expected to have a more pronounced 


effect. The dose used was chosen so that 


we could avoid centrifugation and other 


complicating procedures, and time did not 


permit experiments with UV doses other 


than the one used. 
At some doses reactivating light 
could be expected not to have any effect, if 


the dose-mutation curve is flat in the region 


immediately preceding that point; at other 


doses, a pronounced reducing effect, where 


the curve rises. In some cases, light should 
have the effect of drastically increasing mu- 


tants, as in cases such as the one shown by 


Hollaender and Emmons” where excessive 
UV radiation causes the mutation-dose 


curve to fall after reaching a peak. Such a 
curve has a roughly inverted “U” shape. For 
small UV doses, light should reduce the fre- 
quency of mutation, and for high doses, 


increase it—in the same organism. 
\s a tentative working hypothesis, we will 
assume that light has at least in part the 


same effect on mutation as it has on lethal- 
ity, and that perhaps a common mechanism 


underlies both effects. 
Loss in ro As 


shown by photoreactivation, a lethal dose 
of UV does not immediately kill the cell. 
Cells kept cold, in the dark, after UV main- 
tain their ability te photoreactivate many 
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THCUBATION PERIOD PRIOR TO VISTELS LIGHT 


Fig. 5—Effect of pre-incubation of UV- 
irradiated E. coli B/r on ability to photo- 
reactivate. Dark: assay in suspensions in- 
cubated in dark after UV irradiation. Light: 
assay of suspensions treated with constant 
amount of reactivating light after various 
periods of pre-incubation. Relative recov- 
ery: the quotient of the “light” divided by 
the “dark” assays. (From Kelner). 


hours. That UV (or X-radiation) is not 
immediately lethal has been known for a 
long time. Irradiated motile bacteria for 
instance continue to swim for a long time, 
though they cannot divide. 

To investigate this phenomenon further, 
we irradiated FE. coli suspensions, put them 
immediately into a favorable mediuna (nut- 
rient broth), at 37 C, and followed their 
ability to photoreactivate after various pe- 
riods of pre-incubation. 

Figure 5 gives a typical experiment. The 
abscissa shows the time UV-irradiated cells 
were incubated in nutrient broth in the dark 
before being subjected to reactivating light; 
the left ordinate, the cell count. In the 
dark, the cell count remained stationary for 
the first 100 minutes. During this period 
the ability of the cells to photoreactivate 


fell in an exponential fashion. The ability 
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to recover was highest at time zero, when 
the count went up from 330, to 2,200,000 per 
ml. Preincubation for as little as 20 minutes 
resulted in 90 per cent of otherwise recov- 
erable cells losing their ability to respond 
to light 

It may be significant that complete loss of 
recoverability (in this experiment at about 
140 minutes) occurs at about the time the 
dark survivors just are starting to divide. 
It would be of interest to see whether any 
evidence that nuclear division (though not 
necessarily cellular division) occurs in an 
exponential fashion, and whether we could 
thus correlate loss in ability to recover with 
nuclear division or some other process 
which “fixes” the lethal or mutagenic effect. 

Pre-incubation in saline at 37 C in the 
dark, also leads to loss in recoverability, but 
at a slower rate. In a sense the loss of 
recoverability is the true death curve for 
organisms following a dose of UV. 

The question may be asked whether this 
loss in recoverability may explain why we 
can’t photoreactivate all cells, since, in the 
60 minute reactivating light period, some 
of the cells might lose their recoverability. 
If this were so, we would expect more pro- 
nounced differences between low- and high- 
intensity illumination than we do, 

Now we shall try to bring all these data 
together into a working hypothesis, shown 
diagramatically in Fig. 6 This theory—very 
tentative and crude at this stage—states 
that UV acts on a cellular substance, 4, 
initiating a series of reactions leading to B, 
which, in turn, can cause either a non-fatal 
injury (evidenced by increased lag phase, 
freeing of tyrosinase leading to browning 
in banana skin, ete.), or fatal injury, or to 
mutation. If a lethal mutation is induced, 
this of course will kill the cell. This reac- 
tion can go to completion only when the 
cell is metabolically active, or its 
natural eycle (abortive cell division in sa- 
line suspensions, for example) can get un- 
der way. If the activity of the cell is halted 
by cold; or in case of a virus by absence of 
a host, or in a sperm, by its nucleus being 
in a pre-fertilization resting state—then the 
reaction does not proceed, injury or muta- 
tion does not occur, or become fixed irre- 
versibly, As soon, however, as the cell is 
put inte a favorable environment, the reac- 
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Fig. 6— Diagram of what may be occurring in bacteria upon UV-irradiation and photo- 


reactivation 


tion gets under way, leading to the final 
irreversible effect. 

Before fixation of this effect, absorption 
of reactivating light by a chromophore, CH 

whose position in the chain cannot even 
be guessed yet—partially but not entirely 
breaks the chain, or perhaps even reverses 
the reactions. CH may be a naturally oc- 
curring substance in all cells, or something 
produced specifically by UV action. 

The foregoing discussion implied that the 
dose-reduction theory held for mutagenesis. 
If it does not, then two mechanisms are 
involved; absorption of UV by A, leading 
to injury or death through a light-sensitive 
reaction, and absorption by A’, leading to 
mutation through a non-light-sensitive reac- 
tion. 

Let us perform one of our experiments 
with FB. coli, and see what happens in terms 
of this diagram A culture of E. coli is 
irradiated with a germicidal lamp, emitting 
chiefly wave length 2537 A, then immedi- 
ately put into the ice box. 4 is changed, 
und perhaps the reaction goes as far as 
CH, but no further. No injury or mutation 
has vet occurred, or fixed irreversibly. The 
cell has received a mortal blow, but doesn't 
know or feel it. Now let us take part of the 
culture, and plate it on agar, incubating at 
37 C in the dark. The action proceeds, tak 
ing 2 to 3 hours for completion in some 
cells, a shorter time in others, reaching B. 
Most of the cells die. The others are se- 
verely injured, take a long time to start 
dividing, and have many induced mutants 
among them The other portion of the 
suspension is taken out of the ice box and 


IVATING 


treated more kindly: it is exposed to reacti 
vating light. The absorption of light by the 
chromophore CH somewhere in the chain 


sets in motion another series of reactions, 
whose rate is influenced by temperature. The 
reactivating energy breaks the UV-induced 
series of reactions partially, reducing the 
amount of B, or lessening the severity of 
the state of disturbed metabolism, Then 


these cells are put on agar, at 37 C, in the 
dark. A portion of the cells die, but the 
remainder, numerically thousands of times 
more than in the first experiment, survive. 
Ihey also are injured, but to a lesser de- 


gree, and have the same frequency of mu- 
tants as if they had originally been given 
only 40 per cent of the UV dose. 

A is almost undoubtedly a nucleoprotein, 
and probably in that portion of the cell con- 


taining the hereditary mechanisms. However, 
one can’t exclude the possibility that it is an 
enzyme, or other protein. The fact that 
photoreactivation of the nucleoprotein-rich 


bacteriophage occurs, suggests that 4 is a 
nucleoprotein. An important experiment 
would be the testing of phetoreactivation of 


a simple virus such as tobacco mosaic virus, 


which probably consists entirely of nucleo 


protein. A positive result would be strong 


evidence that 4 is a nucleoprotein, or, if 


some other substance (a) reacts with UV 
first, it in turn causes the same change in 
A as the direct absorption of UV energy. 
B may be a poison, perhaps a mutagenic 


substance, a lack of an essential substance, 


or simply a condition of disturbed metabol 


ism. 
Note that the prevailing idea here is that 
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light prevents injury or mutation, rather 
than reverses it. The idea of preventing 
rather than reversing may be more conserva- 
tive than is warranted by the evidence. It 
is enough to think of the problems entailed 
in preventing injury or mutation, let alone 


those in healing or reversing a mutation! 
The point most experimentally amenable to 
direct attack is the nature of the chromo- 
phore, CH. An accurate activity spectrum 
for light reactivation should suggest the 
chemical nature of this substance. 

All of us working on photoreactivation 
are eager to see what lies ahead in this new 
field opening up before our attack. 
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PERIODICAL MICROFILM SERVICE 


The New York Academy of Medicine has entered into an agree- 
ment with University Microfilms, Ann Arbor, Mich., to make available 
to libraries issues of The Bulletin in microfilm form. 

One of the most pressing problems facing all types of libraries today 
is that of providing adequate space for a constant flood of publications. 
Periodicals pose an especially difficult problem because of their bulk 
and number. 

Microfilm makes it possible to produce and distribute copies of 
periodical literature on the basis of the entire volume in a single roll, in 
editions of 30 or more, at a cost approximately equal to the cost of 
binding the same material in a conventional library binding. 

Under the plan, the library keeps the printed issues unbound and 
circulates them in that form for from two to three years, which corre- 
sponds to the period of greatest use. When the paper copies begin to 
wear out or are not called for frequently, they are disposed of and the 
microfilm is substituted. 

Sales are restricted to those subscribing to the paper edition, and the 
film copy is only distributed at the end of the volume year. 

The microfilm is in the form of positive microfilm, and is furnished 
on metal reels, suitably labeled. Inquiries concerning purchase should be 
directed to University Microfilms, 313 N. First Street, Ann Arbor, 


Michigan. 
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PYLOROSPASM 


SPASM OF 
SPHINCTER 
ODDI 


SPASM OF 
LARGE AND 


SPASM OF 
BLADDER 


SPASM OF 
UTERUS 


Combining musculotropic and neurotropic spasmolysis with central nervous 
system sedation. Pavatrine® with Phenobarbital is highly effective in the 


management of spastic states. 


RESEARCH IN THE SERVICE OF SEARLE 


ies MANAGEMENT OF SPASTIC STATES 

7 WITH PAVATRINE WITH PHENOBARBITAL 

i WA. - Ne | 

AS Dexandng clo | 

i ere Internal onal sphincter 

— 

ay Pedendeh nerve External sphincter 


reliable, convenient, 
versatile, palatable 


water-soluble liquid 
vitamin preparations 


Potent, economical and pleasant tasting, these three new vita- 
min preparations are ideally suited for routine supplementation 
of diets of infants, children and adults. € They may be dropped 
directly into the mouth, stirred into the formula, or mixed into 
cereals or other solid foods. @ Each is supplied in 15 and 50 ce. 
bottles, with an appropriately calibrated dropper to assure ac- 
curate dosage and facilitate administration. 


POLY-VI-SOL 


Each 0.6 cc. supplies: 

Vitamin A 5000 USP units 
Vitamin D 1000 USP units 
Ascorbic Acid mg 
Thiamine 1.0 me. 
Riboflavin mg. 


Niacinamide 5) mg. 


TRI-VI-SOL 


Each 0.6 cc. supplie 

Vitamin A 5000 USP units 
Vitamin D 1000 USP units 
Ascorbic Acid 50 mg. 


CE-VI-SOL 
Each 0.5 ce. supplie 


Ascorbic Acid 50 mg. 


MEAD JOHNSON & CO. 


New York Ofice: MEAD JOHNSON & CO., Port of Authority Bldg., 111 Eighth Ave. Tel.; CHelsea 2-7222 


: 
; 
4 
4 
‘ 
= 
i 
Jonson 
‘ ar 
, te 
- 


THERE IS A CAMBRIDGE 
ELECTROCARDIOGRAPH 
BEST FOR YOUR PURPOSE 


Standard String Galvanometer 
Electrocardiographs assure the doctor of 
records that, because of their unquestioned 
accuracy, are universally accepted. These 
instruments record the minute heart- 
action currents directly without external CAMBRIDGE “SIMPLI-TROL” PORTABLE MODEL 

amplification. All CamBripce Standard This instrument is ideal for the private office and small insti- 
String Galvanometer instruments can be tution, It is light in weight and simple to operate, yet does not 
equipped to record heart sounds, pulse sacrifice fundamental accuracy or 


and electrocardiogram simultaneously the slightest degree. Entire equipment is in one case 8" x 19" x 
: 10° and weighs only 30 pounds. 


mpleteness of function 


The Direct Writer 
is auxiliary to the Standard String Galva- 
nometer instruments. It enables the Doe- 
tor or Institution to provide more complete 
Electrocardiographic service. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 
3744 Grand Central Terminal, New York 17, N. Y. 
Chicago 12, 2400 West Madison Street 
Philadelphia 4, 135 South 36th Street 
Cleveland 15, 1720 Euclid Avenue 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE MOBILE MODEL 
This is a cabinet type instrument designed for Hospitals and 
large Clinics. It will maintain its accuracy under the constant 
use and frequent abuse of busy Hospital service. It is fitted 


with two sturdy rubber-tired wheels and a swivel caster for 
convenient wheeling to the patient's bedside. 


CAMBRIDGE “SIMPLI-SCRIBE” 
DIRECT WRITER 


This direct writing, portable Elec- 
trocardiograph is available to 
Doctors and Institutions who 
already have Stand- 
ard String Galvanometer 


CAMBRIDGE RESEARCH MODEL equipment. A fine sup- 


This model meets the exacting requirements of advanced study —_ plemental instrument for 
and teaching for an accurate, dependable, flexible multi-record — gross pathology, screen- 


instrument. Has two separate Einthoven string galvanometers ing, emergency consulta- 
as well as a third galvanometer of the d’Arsonval type. Other tion, etc. Size 10)s" x 
attachments available. 1055" x 11". Weighs only 
28 pounds. 


CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 


PLETHSYMOGRAPHS, AMPLIFYING STETHOSCOPES, c AM B 


RESEARCH pH METERS, BLOOD PRESSURE RECORDERS, 
ELECTROCARDIOGRAPHS 
INSTRUMENTS FOR MEASURING RADIOACTIVITY, ETC. 
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Doctors Are Showing 
Increased Interest” In 
WALKER-GORDON 


CERTIFIED 


LOW FAT (Skimmed) MILK 


Walker-Gordon Skimmed Milk is simply Walker-Gordon Certified 
Whole Milk from which the cream has been removed. It contains all the 
nutrients in Certified Whole Milk except the butterfat and fat soluble 
vitamins. It contains all the minerals including calcium and phosphorus, 
all the water soluble vitamins, all the amino acids, practically all the 
proteins and about one-half the calories found in whole milk. It is 
unsurpassed as a source of high quality protein which is so important 
during pregnancy, lactation, period of rapid growth and old age. 


* AN ACTUAL SURVEY of 8,500 physicians in the New York City area 
has shown that Walker-Gordon Certified Skimmed Milk is widely used by 
the Medical Profession. The following uses were mentioned in the survey 
Pregnancy and Lactation, Obesity in Children and Adults, Abnormal Bile 
Secretion, Celiac Disease, Infant Feeding Cases, Gastric Ulcers, Diarrhea, 
Psoriasis, Allergy, Diabetic Diets, Colitis, Acne, Eczema, and Hypertension. 


Walker-Gordon Certified Skimmed Milk is handled by 
many leading dairy distributors in New York, New Jersey 
and Pennsylvania, Write or phone 


WALKER-GORDON LABORATORY COMPANY 


Plainsboro, N. J. Tel. Plainsboro 2750 
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PSORIASIS 


“Substantial” or “distinct” improvement in a signifi- 
cant percentage of patients with severe. refractory 
psoriasis has been reported' with 


SEVINON 


(undecylenic acid) 


Especially purified undecylenic acid for oral administration has yielded “immediate 
relief from itching” in a majority of cases studied and has provided sufficiently impres- 
sive results to be deserving of trial.* “Undecylenic acid seems to hold a great deal of 
promise in the improvement and possible prevention of recurrences of psoriasis and 
neurodermatitis.”* “Any approach which may effect a cure in even a small proportion 
of cases should not be abandoned.” In patients responding to Stvinon,* improvement 
may occur within a few days, but may require several weeks. 


SeEvINON is available in gelatin capsules containing 0.44 Gm. undecylenic acid, highly 
purified for oral use. Bottles of 100 and 500 capsules. 


Bibliography: (1) Perlman, H. H., and Milberg, I. L.: 
J.A.M.A, 140:865, 1949. (2) Ereaux, L. P., and Craig, G. E.: 
Canad. M.A.J. 61:361, 1949. (3) Perlman, H. H.: j.A.M.A. 
139:444, 1949. (4) Warshaw, T. C.: J. Invest. Dermat. 
13:209, 1949. 
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PFIZER 
PROCAINE PENICILLIN 
G CRYSTALLINE 


.--No Diluent Necessary 


...No Refrigeration Necessary sufiplied: 


...No Waiting Necessary 


... The new Pfizer Procaine Penicillin G Crystalline with B-D* disposable syringe. 
in Aqueous Suspension is a free-flowing uniform sus- In 10 Dose (10 cc.) Vials. 

pension containing 300,000 units of crystalline pro- Each cc. containing 300,000 
caine penicillin G per cc. together with suitable dis- units of crystalline procaine 


penicillin G with suitable dis- 


persing agents and preservative added. parncei aa 


A single 1 cc. injection of 300,000 units provides 
detectable concentrations in the blood in most individ- 
uals for at least 24 hours after injection. Same indica- 
tions and contraindications as for other repository 
forms of procaine penicillin. Stable at room tempera- 
ture for 12 months without appreciable loss in potency. 
Available through leading pharmaceutical manufac- 
turers. Chas. Pfizer & Co., Inc., 630 Flushing Ave., 
Brooklyn 6, N. Y. 


*T.M. Reg. Becton, Dickinson & Co 


Manufacturing Chemists fer over 100 Yoars 
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Herald Square, N. Y. 


Porkchester, Bronx Jamaica, Queens 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. if a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


Forty Years of Specialization 


in Sutures 


Forty years of specialization in the manufacture 
and development of sutures have given Davis & 


Geck, Inc. unique skills and advanced knowl- 


edge in meeting the exacting suture require- 


ments of the surgical profession. There is today 
a D&G suture of known standard and pred ‘ct- 
able behavior for every surgical situation. Ob- 


tainable through D&G dealers everywhere. 


DAVIS & GECK, INC. 
57 Willoughby Street Brooklyn 1, N.Y., U.S.A. 


Available upon request— 
“Size of Catgut in Relation 
to Wound Healing” Booklet 
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FRIDAY AFTERNOON LECTURES 


TWENTY-THIRD SERIES—1949-1950—At 4:30 o'clock 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street New York 29. N. Y. 


All lectures are open to the medical profession and to medical students 


MARCH 3, 1950 


EVALUATION OF THERAPEUTIC EFFECTS OF ANTIMICROBIAL AGENTS 
IN THE INDIVIDUAL PATIENT 


KALPH TOMPSETT, Assistant Professor of Medicine, Cornell University Medical College 


MARCH 10, 1950 
ANTIHISTAMINES IN ALLERGIC AND NON-ALLERGIC DERMATOSES 


JEFF DAVIS, Instructor in Dermatology, Cornell University Medical College 


MARCH 24, 1950 
THE TREATMENT OF NEPHRITIS 


WILLIAM GOLDRING, Associate Professor of Medicine. New York University-Bellevue 
Vedical Center 


MARCH 31, 1950 


HEMOLYSIS AS A CAUSE OF ANEMIA 


GEORGE L. KAUER, JR., Assistant Professor of Clinical Medicine. Cornell University Medical 
College: Associate Visiting Physician. Bellevue Hospital 


APRIL 14, 1950 


INDICATIONS FOR THERAPEUTIC ABORTION 


WILLIAM E. STUDDIFORD, Professor and Chairman of the Department of Obstetrics and 
Gynecology, New York Universitv-Bellevcue Medical Center; Director of Obstetrics and Gynecology, 
Bellevue Hospital 


APRIL 21, 1950 
THE PROBLEM OF ANXIETY IN THE PRACTICE OF MEDICINE 
HOWARD W. POTTER, Professor of Psychiatry, The Long Island College of Medicine 


APRIL 28, 1950 


VASCULAR COMPLICATIONS OF DIABETES MELLITUS 
HENRY DOLGER. Adjunct Physician tor Metabolic Diseases, The Mount Sinai Hospital 
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was built by the State to aid the private physician, in a primary 
or collateral capacity, in treating conditions for which hydro- 
therapy or crounotherapy is indicated. The Spa and its medical 
staff supervise the treatments prescribed by the individual 
physician — none of the staff engage in medical practice. 
For literature write 
Watter S. McCre.ran, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK... THE SARATOGA SPA 


[ for the successful treatment of... ] 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 

AS INTRODUCED BY DR. WILLIAM M. COOPER, Director, Department of Peri- 

pheral Vascular Diseases—New York Polyclinic Medical School and Hospital. 
This technique is based on a 3 point program— 
Reduction of dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION) 
Combet local infection and stimulate healing 

(2) with thick application of DAXALAN in the center 
of the ulcer and surrounding areas. 

. Overcome venous insufficiency, stasis and 

‘ 3) edema by wrapping DOME-PASTE BANDAGE 

around the entire leg to supply compression. 


DOME CHEMICALS INC, vor 7, 
Makers of the Soothing, Modernized Form of Burow’'s Solution 
DOMEBORO — Tablets - Powder Packets Ointment 


tablets high theophylline content, ready solubility 


ampuls for rapid therapeutic effects in: f 
powder 
suppositories Bronchial Asthma 


Paroxysmal Dyspnea 


dubin 
aminophyllin 


(theophylline-ethylenediamine) 


H. E. DUBIN LABORATORIES, Inc. 250 €. 43ra st., New York 17, N.Y. 


MAGER & GOUGELMAN, INc. 


510 MADISON AVENUE ¢ NEW YORK 22, N. Y. © PlLaza 5-3756 


Specialists in the manufacturing and fitting of 


PLASTIC AND GLASS EYES 
The New Magnetic Implant Designed by Dr. Troutman 
Reprints and Catalogue Available 
PARTICULAR ATTENTION GIVEN TO FITTING 
PROSTHESIS FOR MOTILITY IMPLANTS 
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Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE 
near 53rd Street 


NEW YORK, N. Y. 
Tel. Eldorado 5-1970 


Adequate and Dependable aid is provided by the 
PHYSICIANS’ HOME to aged and indigent members 
of the Medical Society of the State of New York. 


. Monthly payments are made through the local county 
Their medical society to members, former members and their 


widows. 


The imporcance of continuing this direct personal help 


deserves your support. 


Make checks payable to 


PHYSICIANS’ HOME 


52 EAST 66 STREET + + + NEW YORK 21 


FROM OUR PRESCRIPTION FILES... 


When proper shoes, with or without alterations, heel wedge 

ore indicated you can recommend Pediformes sole 

with confidence ond in back 


wedge extended 
of the Sth metot 


or sal. 


A Pediforme 


FOOTWEAR 


MANHATTAN 34 WEST 36m STREET 
BROOKLYN 288 LIVINGSTON STREET 
FLATBUSH 842 FLATBUSH AVENUE 
EAST ORANGE — HACKENSACK — NEW ROCHELLE — HEMPSTEAD 


XVI 7 

oF, 
Sha ve 
| Care 
| 

| 
a 
. 
TERATIONS 
SHOE AL 
\ 
q 

| 


MARCH 


1950 


WHEN OBESITY IS A PROBLEM 


Clinicians have long noted 
that the forward bulk of the 
heavy abdomen with its fat- 
laden wall moves the center 
of gravity forward. As the 
patient tries to balance the 
load, the lumbar and cervical 
curves of the spine are in- 
creased, the head is carried 
forward and the shoulders 
become rounded. Often there 
is associated visceroptosis. 
Camp Supports have a long 
history among clinicians for 
their efficacy in supporting 
the pendulous abdomen. The 
highly specialized designsand 
the unique Camp system of 
controlled adjustment help 
steady the pelvis and hold the 
viscera upwardand backward. 
There is no constriction of 
the abdomen, and effective 
support is given to the spine. 
Physicians may rely on 
the Camp-trained fitter for 
precise execution of all in- 


structions. 
If you do not have a copy of 


the Camp ‘Reference Book 
for Physicians and Surgeons’”’, 
it will be sent on request. 


______________, 


S. H. CAMP and COMPANY 
JACKSON, MICHIGAN 


World’s Largest Manufacturers 

of Scientific Supports 

Offices in New York ¢ Chicago THIS EMBLEM is displayed only by reliable merchants 

. io « London in your community. Camp Scientific Supports are never 
Windsor, Ontario » Eagiund sold by door-to-door canvassers. Prices are based on 
intrinsic value. Regular technical and ethical training of 
Camp fitters insures precise and conscientious attention 
to your recommendations. 


Scientific SuppotS 
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Antiphlogistine 


RUB A-535 


A new counter-irritant and analgesic rub 
in a modern specially prepared base. 


ANTIPHLOGISTINE RUB A-535 has been thoroughly tested both 
clinically and in more than 6,000 homes. It was created for the symp- 
tomatic relief of the aches and pains of Chest Colds, Arthritis. Rheuma- 
tism, Neuritis, Sprains, Sore Muscles, and Headaches. 


RUB 
tei . . contains four active ingredients: Camphor 1%, 
Menthol 1%, Oil Eucalyptus 44%, Methyl Salicylate 12%. 


RUB 
. .. is a counter-irritant and analgesic which stimulates 


local circulation and brings comforting warmth by producing 


active hyperaemia in the areas to which it is applied. 


RUB 
. . . has a new, modern non-greasy base which lets the 


product rub right in like a vanishing cream permitting instant 


utilization of the medications. 


RUB 
. .. may be used for children as well as adults. It is 


pure white, stainless, and has a pleasant refreshing odor. 


RUB 
. .. may be used following diathermy, infra-red lamps, 


baking, and other forms of physio-therapy. It is ideally suited 


for use between office treatments. 


e 
MAY WE SEND YOU, WITH OUR COMPLIMENTS, A FULL SIZE TUBE OF RUB A-535? 
THE DENVER CHEMICAL MANUFACTURING COMPANY, INC. 
Dept. K, 163 Varick Street, New York 13, N.Y. 
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When the ready digesti- 
bility of barley may be help- 


ful in the convalescent diet, 
the physician often suggests 
beer with meals. 
Obviously, a beer that is 
brewed solely of barley- 
malt is ideal for this pur- 
pose ... like Trommer’s 
White Label. This fine pre- 
mium beer is brewed the 


traditional old-world way — 


—TROMMERS 


White Label BEER 


JOHN F. TROMMER INC., BREWERIES AT BROOKLYN, N. Y.; ORANGE, N. J. 


Malted Barley is Rich 
in an Enzyme which 
Digests Starch in 
the Production 
of Maltose * 


solely from selected hops 
and fine barley-malt. No 
other grain is ever used. 
And Trommer’s White 
Label often has a good psy- 
chological effect on the 
patient, because of its pleas- 
ant lightness and appealing 


flavor. 


*From “Accepted Foods and 
Their Nutritional Significance,” 
by the Council on Foods of the 
American Medical Association. 
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CHARLES B. TOWNS HOSPITAL 


Complete Medical & Psychiatric Treat- 
ment at predetermined cost. Privacy 
FOR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


Literature on Request 


Edward B. Towns, Director 
ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 


Member American Hospital Association 


for routine urine and blood work 


PHYSICIANS CENTRIFUGE 


@ An ideal general-purpose centrifuge . . . 
lightweight, compact, sturdy. Accommodates 
two 15-ml. tubes. Operates on 110 volts, 
AC and DOC. 

@ Maximum speed is 1200 RPM on AC, 1600 
RPM on DC. 

@ Rheostat provides an “off” position and al- 
lows for continuous speed control. 

@ Three rubber suction feet absorb all vibro- 


tion and keep the unit from creeping, even 
on glass. 
@ Finished in attractive gray wrinkle lacquer. 


CT-1700 Adams Junior Physicians Cen- 
trifuge, complete with 2 aluminum shields 
with cushions and 1 each graduated and un- 
graduated 15-ml. glass tubes, each. . $31.50 


220 volt models, $3.00 additional 


Available at reputable Surgical 
and Scientific Supply Houses 


Write for Circular 309AM describing our 
complete line of centrifuges 


CLay-ApDAMs COMPANY, INC. 
141 EAST 25th STREET - NEW YORK 10 
Shewreems at 108 West Street, CHICAGO HLL. 


THE HERMANN M. BIGGS MEMORIAL LECTURE 
Thursday Evening, April 6, at 8:30 o'clock 


PUBLIC HEALTH ASPECTS IN 
THE DEVELOPMENT OF ATOMIC ENERGY 
by SHIELDS WARREN 


Professor of Pathology, Harvard Medical School; 
Director, Division of Biology and Medicine, U. S. Atomic Energy Commission 
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Yes, these 


I MADE THE 30- 
DAY TEST AND My DOCTOR'S 
REPORT WAS NO SURPRISE TO 
me! | KNOW CAMELS ARE MILO 
brok 1 

THROAT TOLD ME SO WITH ons 
of people from coast te coast? 
EVERY PUFF AND EVERY ’ ; who made the 30-day Camel 


mildness tesi under the obser 
vation of throat specialists. 


According to a Nationwide survey: 


More Doctors SMOKE CAMELS 


than any other cigarette 


Yes, doctors smoke for pleasure, too! In a nationwide survey. three independent research organi- 
rations asked 113,597 doctors what cigarette they smoked. The brand nomed most wos Come? 


of Camel smokers: 
j of 
Camels —0nd Only 
| 
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For refreshment 


Have a Coke 


REG at OFF. 
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REG‘US PAT OFF 
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Delicious 


Hard Candy 


PONDETS’ PENICILLIN TROCHES 


For local therapy and prophylaxis of oral 
infections caused by penicillin-sensitive 
organisms. 
Delightful tasting welcomed by young 
or old. Potent—supplies 20,000 units 
penicillin in slowly dissolving hard candy + apps 
base. Effectiveness lasts approximately penicilli 
one half-hour. 


*Trade Mark 


Myeth Incorporated, Philadelphia 3, Pa. 
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(e.g., after total thyroidectomy) 
is swiftly controlled by 
Hytakerol together with calcium. 


dose 
Orally 3 to 10 ce. (or 6 to 20 
capsules) daily until tetany is relieved; 
weekly maintenance dose of 1 to 7 cc. 
or 2 to14 capsules depending upon the blood 
and urine calcium levels. From 10 to 15 Gm. 
calcium lactate or gluconate should 
be given daily through the period of therapy. 


© supply 
Hytakerol in Oil, bottles of 


15 cc.; Hytakerol Capsules (each equivalent 
to 0.5 cc.), bottles of 50., 


Hytakerol, trademark reg. U.S. & Canada 
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ANOINTING THE SWORD 


In centuries past, charlatans attempted to 
heal wounds indirectly. Instead of treating 
the wound, these men applied medication 
to the weapon which caused the injury or 
to the victim's blood-stained garment. The 
wound itself was merely washed and 
dressed. 


This odd practice occasionally was of real 
benefit to the patient. Allowing the wound 
to heal spontaneously was much safer than 
to subject it to crude surgical methods of 


the time. 


Today, nothing in the treatment of disease 
and injury is left to chance. Modern diag- 
nosis and therapy are the results of untir- 
ing scientific experimentation—of thor- 


ough knowledge thoroughly applied. 


Modern physicians rely on therapeutic 
agents which are produced in a regimen 
of painstaking research and _ rigorous 
standards. That is why physicians specify 
“Mallinckrodt” for Prescription Chemi- 
cals of uniform dependable purity. 


‘MALLINCKRODT \! 
Bismuth Compounds Mercurials 


Iron Compounds Solicylates of fe Chemical 
Diagnostic Aids Mandelates Matinchvodt Lovie 7, me. 


UNIFORM * DEPENDABLE - PURITY 
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drain swampy tissues 


MERCUHYDRIN is unexcelled for draining edematous 
tissues of cardiac or renal origin. 


SODIUM 


well tolerated locally, a of chotce 


effective To remove excess body fluid, water-binding sodium 
must be eliminated.!:* This MERCUHYDRIN does. Clinical investi- 
gation has shown that “the average total excretion of sodium in 
24 hours was increased more than four times by MERCUHYDRIN 
injections.” 


well tolerated systemically Both experimental‘ and clinical®.® 
evidence attest to the relative safety of MERCUHYDRIN. Exhaustive 
renal function tests and electrocardiographic studies have demon- 
strated that it is notably free from unfavorable clinical effect.*:" 


high local tolerance = mercuHypRIN is outstanding for its local 
tissue tolerance.’ High local tolerance permits intramuscular ad- 
ministration — with minimal irritation and pain —as often as re- 
quired for the frequent-dosage schedule of current clinical practice. 


MERCUHYDRIN (meralluride sodium solution) is available in 1 cc. 
and 2 cc. ampuls. 


bibliography: (1) Donovan, M. A.: New York State J. Med. 45:1756, 1945. 
(2) Reaser, P B., and Burch, C. E.: Proc. Soc. Exper. Biol. & Med. 63:543, 1946. 
(3) Griggs, D. E., and Johns, V. J.: California Med. 69:133, 1948. (4) Chapman, 
D. W, and Schaffer, C. F: Arch. Int. Med. 79:449, 1947. (5) Modell, W.;; Gold, H., 
and Clarke, D. A.: J. Pharmacol. & Exper. Therap. 84:284, 1945. (6) Finkelstein, 
M. B., and Smyth, C. J.: J. Michigan M. Soc. 45:1618, 1946. (7) Gold, H., and 
others: Am. J. Med. 3:665, 1947. 
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For of symptoms wire 
may ceompany a Comnion Cold... 


used fm the control of allergic symptoms. Clinical tests have 
repeatedly shown that Pyribenza mine provides maximum allergic 
relief with mirdmal side effect». For relief of the allergic symptoms 
which may be associated wit’ (he common cold, Pyribenzamine 
is availalde in the following forms: 


1. for systemic treatment 

Each (ablet contains 25 mg. of Pyribcuzamine hydrochloride and 12 mg. of 
ephedrine sulfate, This combination «/ocrgistically promotes decougestion of the 
entire respiratory tract including the nasopharyngeal mucosa, 


2. Nebulizer to contro! nasal symptoms 

Immediate relief with no systemic side effects. Pocket-sise nebulizer diotributes 
mist of asimuse droplets of Pyribenramine hydrochloride Nasal Solution 0.5% 
througheut the nasal passages. 


2. Expecterant to contro! cough 

Each tenspoonfal contains 30 mg. of Pyribcnzamine citrate, 10 mg. of ephedrine 
sulfate andi 80 mg. of ammenium chloride. Highly effective for relief of congh. 
Blocks congestive and spasmogenic 
mucosa. liguelies bromehial sceretions. 


preserivtions have been written for Pyribemzamioe than ter afl ether 


Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
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